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Director-General, 
road, Lambeth, 3.B. 1. and Tenders are to be delivered 
at that office not later than Two o'clock p.m. on Tues- 


day. 
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PUBLIC 


NOTICES 





The Hig h Commissioner 


for India 
DERS 


FERRULES, STEEI 


BU vrEee, 
BA 
of Tender 


the 28th Februar 
‘4 


may 
India Store Department, 


prepared to F cata TEN 
ms the SUPPLY « 
HOOKS, TRUSS 


from the 
Belvedere- 


DRAW-BAR 
&c. 
be obtained 


y. 1922. 
T. RYAN, 
a Director-General, _ 





salary seven rupees per annum, plus a 
temporary allow ance of 331-3 per cent. (not to exceed 
£150 per Free 

candidates, gon under 35, shculd have 


rveived good training and experience on an English 
or American railway and have a thorough knowledge 
v curveyiae. levelling, estimating. setting out, 


supervising all works in convection with the location 
constructio’ 


an 


writing, 


bank, 


‘ivil Engineer Required 
by the GOVERNMENT of 
= service as an ASSISTANT 
the RAILWAY CONSTRUCTION 
P ARTMENT ~ three years, with possibile extension. 


ogo 
DE- 





London, 5.W. 1, 


“ 
giving age and brief < 
the CROWN AGENTS FOR T 


and 
railwa: Ce ae a at once, in 
of ¢ ence, to 
COLONIES, 4, Mill- 

quoting M/Ceylon 11,200. 
7345 





Ashton -under- LLyneCor 


The E 
oddiiones 


VALY 


coples 


deposit of £1 Is., 


ELECTRIC 
icity 


a boma fide 


sizued, must be received not later than Twelve Noon 
ou Wednesday, 22nd February, 1022. 
y Order, 
E. N. O'HARA, 
Borough Treasurer. 


Town =e. Ashton-under-Lyne, 
30th January, 1922. 


Bombey,,.2 Baroda, and Central 


to receive to Noon o 
pridey, ath Pobeunsy. TENDERS for the SUPPLY 


GIRDER BRIDGES. 
Tenders must a made on forms, we 


sealed Tenders. em 
Extensions, Section No. 8 


a 


Committee 


‘ES and EXHAUST STEAM PIPE 
of the specification and form of “Tender can 
obtained from the Borough Electrical Engineer, 
Wellington-road, Ashton-under-Lyne, on payment of 
which will be returned on reveipt of 


ration. 
TY DEPARTME 


dorsed ‘‘ Electricity Works 
" addressed to the under- 


7307 


RAILWAY CO. 





which. 
bese offices on 





with 
lowest or any Tender, 
Offices, The W Lewd Mansion, 


at 
payment of 20s. wach { (which will not Fone: returned). 
The Directors not bi 


91, bate F 


Pei As 


Westminster. SW. 
2.22. 





poubay, Baroda: gend Central 
7 RAILWAY oa. 


Irth "Vobrenty, 


HELICAL SPRINGS. 
Tenders must be made 


ican. 


nd themselves to accept the 


5. G. 8. YOUNG, 
Secretary. 


7354 


to reogive to Noon on 
TRADERS tor. the SUPPLY 


on forms, copies of which, 
btai at offices on 





with 


Offices : The White Mansion, 


91, 


(ity 


for 500 TO. 


sentati 
rT 


enders, 
aidressed 


before 


The Corporation do not bind themesives to accept 
the lowest or any Tender 
By Mn de 


Guildhall, Hull, 
2n 


can hese 
payment <f 20s. Fang —— will not be returned) 
Tr 


or any Tender. 


Petty France, 
Westminster, 
ee 


of Hull. 


ves. 


Noon on Monday, 


February, 1922. 


5.W. 


SUPPLY OF Tay ax RAILS. 
The Capen are pre} ENDERS 
cHernathocls 300 1000 TOMS. GIRDER 
TRAMWAY Baths of the special Hull centre groove 
section, weighiug approximately 112 Ib. per y 


Forms of and 


to the Chairman of the Tramways Com 
mittee, and delivered at the Town Clerk's — 


4 themselves to accept the 


8. YOUNG, 
Secretary 


5. G. 


1, 
7306 


receive T 


er 
their 
Tender for Rails,”’ are 


be 


ty 


Hall, 
the 20th Februar 


W. BRICKNELL, 
City Engineer. 


7319 





(orpe 


receive 
Stores, 
Bin... 
ve 
Ww 


et. 


Specificati 
M. Campbell, 
sealed and endorsed Tenders must be delivered to, the 
undersigned on or before 
The lowest cr any Tender will not necessarily be 


Co: tion of 

TENDERS for t 
Durban, 
and -4éin. 
ed by the 
. Radford and So 


ons; by the 
M. Inst. C, 


accepted . 


7328 


By 
WE BSTER. 
East India-avenue, 
Leadenhall-street, London, E.C. 3, 
Agents to the Corporation, 


5 


ration of Durban, 
‘DERS FOR CAST IRON WATER PIPES. 


of about 350 TONS of 
CAST IRON PIPES, 
Representative Engineers, Messrs. 


Natal. 


rban, Natal, is prepared 
he SUPPLY and DELIVERY, 
12in., 9in., 
to be 


Albion Chambers, Notting- 


Water Engineer, Mr. Walter 
E., can be obtained from. and 


13th February, 1922. 


Order, 
STEEL and CO., 





Cornessizos of Durban, Natal. 


ep eathenT at FOR STEEL oo. 


Durban, Natal prepared to 
reed TENDE RS for the # SUPPLY’ a DELIVERY, 
ores, Durban, of about 2700 FEET, 20 to aft. 
fae STEEL PIPES, and Ne. 12 STE 
COLLARS, x A. — spores S by the Rep $8. a8 
hogineers. Radford and Son, Albion 
. hambere, a é.. 
, Specifications, by the Ble Eeginos- Mr. Walter 
I, Campbell, M. Inst. “ obtained from, and 
sealed delivered to, the 


7829 


‘iene ‘nuat be 
on or before 13th February, 1922. 
est or any Tender will not 








The Engineer 


———~——_—_ 


PRINCIPAL CONTENTS OF THIS 





January Engineering Notes. 
A Large Omnibus Overhauling Works. 
1600 BH.P. Nobel-Diesel Marine Engine.— 


No. 
Automatic Train Control. 


Three-Cylinder Locomotive for Spain 
(With a Two- ro-Page Drawing). 


Observations on a Producer Gas Power Plant. 
American and Eweseai Engineers. 
British Railway Speeds in 1921. 

Index to Volume CXXXIL 


ISSUE. 

















arranged 80 ler. 
ack & to tawe b cannon of about 600 gallons. 
Means are to be provided ne, the tar the tar under 


pressure and for tar shall 

a detailed description and specification with 
iItustration or drawings «f the machine they offer and 
shall state the time Secieed for delivery. 


Tenderers shall submit on their own forms 


in du enclosed 
teribed “ Nender 
be addressed 





should Deputy Chairman, Cor 
poration of Calcutta, Central Municipal Office. 5. He 
poration-street, and should reach him o 
before Lory _ 20th March, 1922, when they. will 
be opened in t may be 
present. Tenders ust remain open for 

pd a period of So from the date of 


at least eight 
pening. For fort her particulars, if required, apply to 
the Chief Engineer te the Corporation. 
J. R. COATS, B.Sc., M. Inst. 
Chief Engineer to the Seti: 
Central Municipal Office, 
The 7th January, 1922 7301 





(Jounty Boro ugh of Brighton. 
TO CONTRA AND OTHERS. 
is hereby given that the Council cf the said 
Borough will receive TENDERS from such 
y be willing to —_ into « contract for 
BONSTRUCTING and COMPLETING «a WINDING 
SHAFT and other works in Ssamesaion with the Mile 
Oak ae Station, Portslade, Sussex. 
The and form of Tender be 
at my office at the ‘Town Hall, 


Brighton. 

Sealed Tenders, addressed to me and endorsed 
“* Tender for Constructing Winding Shaft, &c.."’ must 
be left at my at the Town Hali before Ten 
o'clock in the forenoon on Tuesday, the 14th day of 
Pebruary. 1 


The 
lowest or any T 
Persons tendering must do so at their own expense 
HUGO TALBOT, 
Town Clerk. 


ot 
County 


y 


me, TT 





| do not bind themselves to accept the 


Town Hall, Brighton, 
28t 


January, 1922 7312 


TO FIRMS WANTING WORK. 


Qrotatens are Required, Either 
separately or collectively, for the following 
JINITS, which comprise new patterns of the 
Heat Retaining System :— 


Harley 

3in Single-acting 
BRASS AIR PUMPS ; (B) 75 Sin. bore, Double-acting 
D) .. but lines lay-out; (C) 
200 bie-walled BRASS VACUUM TANKS, circular 
secti wo sizes, Tiin. dia. by 43iin. and 7tin 
by 6liin tube or rolled sheet ; 
(D) i VALVES and Allied 


nism, to three designs, embodying similar main 

details, in brass, 

The above are repetition poodneta wahien to repeat 
a serious people are 


“Pravtaas. which show all details and may not be 
from, are obtainable from the undersigned 














i under any circumstances :——-For (A) and (B) 
rily be asp 7, & 1 is, each ; together, £1 10s; (C), 16s.; 
. 8 
y > ae em bind himself to accept the 
EEL aad CO., lowest or any Quotati 
avenue, to H. “GEORGE HARLEY, General 
e Londcn, E.C. 3, hy etor of Harley 
ts to Patents, Grand-avenue, Camberle 7344 











PUBLIC NOTICES PUBLIC NOTICES 
(Korporation of Caleutta. Romford Rural District ‘Council. 
CE TO CONTRACTORS. RIVERSIDE SEWERAGE 
TAR-SPRAYING MACHINE. OUTFALL SEWER. Pe ne NO. 

TENDERS are at ye ~ for the 8U ~y and The Counci! are to receive TENDERS for 
DELIVERY complete “Gatontea, ot Corpora- | the CONSTRUCTION of about 4280 FEET of 3éin. 
tion Werkshops. ately. Cale ss ONE ‘AR- | Diameter CONCRETE SEWER and other works in the 
SPRAYING “MACHINE shall be ~th, and Hornch: 

to be drawn oe a ow roll ificati 





and 
ingrid at the office of Br Willies, Fairley, inst, 
C.E., Parliament Mansions, 8.W., or at the Council's 
Offices, 164, South-street. Romford, on application to 
4 Grant, Surveyor 


at limited number only of the quantities — form 

of Tender are available for issue to approved firms. 

Tenders to be Fh ngs wi es on or 
before Renter: 2 h February, 1 

The Cow do not bind teaabel ves to accept the 
lowest or any 


T. W. A. GREENHALG 
Clerk 


to the Gosnell: 
South-street, Romford, 
Sist January, 1922. 7323 


16a, 





i Invited for Purchase of | tetimoniais. 


la GRAB DREDGER. Delivered new in 


Portion jars, CLERK, pro River Stour (Essex 
and Suffolk) Drainage Board, Sodbury, ——.. _ 


The Great Indian Peninsula 
RAILWAY pepe tf 


PUBLIC NOTICES 





TO SHIP AND BARGE BUILDERS. 


Tere are Invited for the 


a omen and DELIVERY compiet 
SIX or mone OPEN RIVER 9 IM. 


ENDED HUME BARGES, om of S5.M. mila 

steel to the following 

Lengths : A., B86ft.; hold. vr fore deck, 
19ft. Gin.; ter deck, 17ft, 6in 

Breadth top at fore bulkhead, 23ft.; at after a 
need . Sin.; at bottom ai fore bulkheed, 18f 
a 


after bu 1 

Depth from top ys unwale. amidships, 7ft. Gin.; sbeer 
forward, 2ft. Sin.; 2ft. 

Frames in hold, bulb coaiane bin. by 2hia. by 3-8in,,. 
spaced 2lin. apart. 

Frames forward and abaft bulkheads, Sin. by 2éin, by 
3-8in., spaced 15in. apart. 

Floors in hold **Z” bars, éin. by Sin. by 3-8in. 

ms, two channels, each Sin. by Sin. by 19.3 lb. 


In two extending Sft. up each swim. 
Chime angle , Sin. by Sin. by 3-8in. Beams to 
conee frames, Siin. by 2iin. by 3-Sin., with 


knee 
Gunwae, 24in, wide by oi. chequered plates. 
Fore and aft decks chequered 5 


16in 
i Bulkheads (2), 6/20in. with 3}in, 
by 2in. by 3-8in. —s rs some. apart. 
a. 


Main beam, Sin. in. ** cambered 6in 
Gunawale ang! , Stin. by aia. by tin 
12in. by 3-8in. to x 
whoards, mn. by 8 ona angle. Sternpost 
plate, tin. B n. between double angie 
bar frame. wa ey, "shins by 5/16in. and stayed to 
—-* head by a plate jin. thick, 18in. 


Plating sides and bottom, 8-8in. Sheerstrake, tin 
Rudder, tiller, ly my ag = bitts, of oak. To tree 
oak atoms Ge fore by Stin. Sin. between 
angle bars atin ey 2hin. soy oi 6/20in. 
After cabin plainly lined and fitted with stove. 
Riveting to Lloyd's rules. 
Cefling, sin, Lage pine, long 
Pour cast iron dollies opening ugh top, Sin. 
The lowest or any Tender not necesssrily accepted by 


aa os - REREESOX, 
66, UPPER.GROUND st.. ; BLACKIRIARS, 


in 





LONDON, 8.E P4836 
SS Municipal Council. 
PUBLIC WORKS DEPARTMENT. 
PPOINTMENT OF TWO ASSISTANT 
ENGINEERS. 

TWO thoroughly — ASSISTANT ENGI- 
NEERS are REQUIRED in the Public Works Depart- 
ment. 

(4) Candidates must be unmarried, not than 
30 years of age and should hold the the 


‘Testamur of t 
Institution of Municipal and County Engineers or suave 
A 





passed the examination for 
the Institution of Lay - Engineers ; or 

(a) a degree in engineering from a university 
in Great Britain. 

Salary. 


Taels 350 per mensem, without allowances, 
under a three years’ agreement, with first-class passage 
———- voyage and free medica! attendance. There 


is an oe kOe seme 
ote ee re tael the present rate of 
bag 8 - Y R 6a.. but ‘ is Hable 4 a a4 
. ww 


Taels 350 mensem at 
Sooboidins to enn | £700 per annum, but the salary 
is le in taels without reference to rate of exchange. 
lars of ~ appointment may be obtained from 


JOHN POOK and 


HOLDERNESS DRAINAGE, 


The Trustees Invite Applica- 
ee oe ee ENGINERE and SUR 
SS The 





Sreerial Agricultural 

Outfall Sluices into Tidal Rivers. 
annum. — cpties age. es a 
experience, th copies not more than three recen 
to be sent to me not later than 23rd 


» 1922. 
THO. B. TODD, 
Clerk to —* Holderness Drainage Trustees. 
84, Lairgate, Beverley. 7337 





PATENTS AND DESIGNS ACTS, 1907 AND 1019. 
SEA WA OTORS 


Tt Prop shite: of E British Patent 











The Directors are prepared to receive TENDERS for “on of 1913 is PREPARED to SELL 
the SUPPLY of the the following STORES, namely :— + a or to ICENSE maau- 
- Yo - to TENT under it. tT — — apparatus 
°. . f si the verment sea waves to pump 
1. {NDIA-RUBBER HOSE " PIPES, for yz 5 hydraulic motors, 
5 Seen faery, reas . W.. & 7. 
2. CANVAS HOSE PIPES .......... £1 ares 111/112 Hatton. den, 
3. SPARK ARRESTERS, SIEVES, &c. 7s. 6d. 7204 on, E.C, 1, 
4. LAMP GLASSES, &c. ............ 2s. 6d 
8 ons forms of Tender may be obtained —_— 
at office on payment of the fee for the specification, 
ie ty yf SITUATIONS OPEN, Page II. 


The fee should accompany any goptiestion Sz by post. 
Cheques and postal orders should be crossed and made 
pagenla to the Cotsh Aneiae Sanaa ceva Gore 


Tenders must, be delivered in separate en velo; 

sealed and addressed the 

“Tender for indlacrabber Hose ‘Pipes. Sheets, & 

or an the ance sna. bo, net, een at wt o'clock 
on Tuesday, the 14th February, 

““The Directors do not bind themselves. to accept the 


lowest or any Tender. 
R. H. WALPOLE, 
Secretary 
Company’ 


8 Offices, 
48, Copthall-avenue, EC.2 
London, ist February, 1938, 


7330 


CEMENT - AND PORTABLE AIR 
OMPRESSOR, 


rr Swanies Harbour Trustees 
jovi. TENDERS for the HIRE for about two 
MENT GUN and PORTABLE AIR COM. 

PRESSOR. together with all necessary hose and fit- 


tings complete. 
Further particulars may be obtained on application 
to the Trustees’ yO 3 at the Harbour Offices. 
Tenders, sealed and mark “Tender for Hire of 
Cement Gun and Compressor,” to be delivered to the 
: on or betes Friday the 17th February. 


922. 
The Trustees do not bind themselyes to accept the 
lowest or any Tender 


TALFOURD STRICK, 
Clerk to the Trustees. 
Offices, Swansea, 
20th January, 1922. 7308 








SITUATIONS WANTED, Page II. 


MACHINERY, &c.. WANTED 
Page II. 


FOR SALE, Page IV. 
AUCTIONS, Pages III. and XC. 


PREMISES TO LET OR WANTED 
Page IIl. 


WORK WANTED, Page IV. 
AGENCIES, Page Il. 
MISCELLANEOUS, Page II. 





For Advertisement Rates See 
Page i 131, col. n 


NUMERICAL INDEX TO ADVER- 
TISEMENIS, Page LXXXIX, 











THE ENGINERR 





Fes. 3, 1922 

















SITUATIONS OPEN SITUATIONS WANTED SITUATIONS WANTED (continued) AGENCIES 
N hi “ee DVER oe wl =. POSITION : Exe | ¥ won (18), hag . AGENT for It@land for Selling Heay 
V * North of Ragland. Cr ioe UNG MAN A eae Iny-outs, 5 b ag’ ugh Mesiets ait ~~ ee verising >, comenieien. Expo. 
with some experience ane Work, to Take Over pumps ; Sed "ye ch fot DO, civil pr i, Belary minor constdereties coal in co an adve hate took, limes me tone, Tho matt: 


Sales Department and Travel for Orders ve 


position for right man. Ape must age, 
experience, and salary required,—Address, , 
bk Business Office. S52 4 





COCK tor Water 
district). Only 
Retaaeee Mains —_ 


WANTED, DF Jeg the 4 
underta! 
experienced — “aoa to 


apply. — eens and about 35 Le ER r" 
State particulars ~~ & : om 
references.— Address, air. ‘ 
7317 A 

WaAstep for Small Engineering and Foundry 

Works outside of Londge. 2 apYoung ENGI- 
NBER, 28-25 years, to One 
with @ sdiall my —— and sea pre- 
ferred. Able x Ape: capable. oe paimatinn 
foundry work = ee. 
—* required .— ddress, P4832, wae 
oO Aa 





ANTE dD. a Young war f Publicity Dept: 
Ss ingineeri Betabiieht _—} Pee 
ICHAEL — | co., 





JAM 3 cal 
Dundee. at 
‘i 6 4% alc RE apavi A 5 
n 50u 
to 40 years of age) a8 bs receh BER. 
Must have had pfevious CHIRE Wo in 


city and be fully with th soo of 
Blast-furnaces, 8 slkel “Works. ling ls, and sib- 
sidiary plants. State age, ex . y 
required in strict confidénte.—Ad . . 

neer Office. a 


iq charge ot ~ 12 works ; 
3 eet Office. 
RITISH ENGINEER SEEKS _, perce, Tem- 
porary or permanent, or hee Years’ expe- 
rience design and erection ot pant. PB my cranes, 
ordnance, pipe lines, oil tuel 1 instal s, mining and gen. 
neering, correspondence, quantities, supervision 


engi 
works and office. Fluent French, " x 
> 849. The Bngincer Office, Pesed B 
Mb fd ENGINEER.—The MANAGER of a Large 
—3 “ee o< «« Who a an 
the markets of the 
. ae to to NRGO! rate Ni ae APPOINT. 
Pe oY ieidonba 
4 


"P4798 B 











Cicistes the di 


a 


NIVIL ENGINEER (33), Graduate Arts B 
Inst., Ist class degree, honours, 10 erpe- 
riende e public works, India, survey, design, construc- 


tion and drainage works, roads, 
buildings, shortly reti Govt. service, DESIRES 
of suitable APPO 


ENT.—Address, P4767, 
The f -# Re Office, P4767 B 
Cs ENGINEER, with Experience 


in Different 
Colonies, —— APPOINTMENT, railways, 
porting, surveys of all kinds, 


ENGINEER, Who Thoroughly Appre- 
fference between ratory Ko works 
ies Post t8 & @0-Ahead firm w 
value.— Address, Passe The 
P4823 B 











HIGHLY QUALIFIED and INVENTIVE ext 


NEER W ant ating 
moo. 


Cutlery Reseatt 
rience and a reauineds © 


















ASA CIvIL . ate arg QUIRED for 
Works Cotttract Pat it. ust be 
fully qualified setting out wor previous 
ae . ~ ho, $ i XM. -y sain 
acoora ay vexperiehee 
a c/o Mestrs. A. W. frown. aes 
HIEF DRAUGH NW. i by 
first-class struct steel designer With See | 2 
Sie oe a and i ste = ming. 
8 ra 
factori sup actording to 
latest —_ methods of of system, spe peed and oes 
cf draughti 
tion with ‘Ol 8 
com in 


pany 
shoulder responsi manage are a 
draughtemen, tare Wor 
. with full particalars, ie + 
7) 


“IVIL ENGINEERING and STR 
WORK JGH 





DRAU W. 
DIATELY on North- . 
omtense in the oe of + | — 
u ng Struct L vy 
Foundation wok Only mien with inidiative 


office and correspondence dealing with this work need 
apply. pects advante- 
ment to suitable man.—Address, stating experience, 
age, antl salary required, 7290, The Exiginéer r 


NG INRER. —— A Genefal Engineering FIRM have a 
‘4 VACANCY for an expetienced DESIGNING ENGI- 
NBER accustomed to Geat hag,  B, for Steam Turbines. 
Only those who hove. actually been in ‘ares of design 
and whe possess good technical experience need apply, 
State full particulars of previous experience, age, and 
salary required.—Address, 7340, The —— 
a 


Pe = 4 AND ENGINEBRING WORKS: 
MANAGER WANTED, age 80-35. Thorough 
knowledge up-to-date pattern and 

comm Salary £400 aad 


some ereta! 
Address, P4815, The Engineer Odice. Pesis a 


Egeon eye ue Leading 
ah Wen wig Heat tig Tnetatlation tr bie Bulla 
Set “yi st Spee = H 
MEEARE SI ears 


expert Saowteiee connection. we 
P4756, The Engineer — 

















=OUre HILL IRON and COAL CO., Ltd., 


QUI a bly practical MAN as 
CHIEF F WORKS ENGINEER, He must capable of 


Stee! fvorks, orks ineTading Coke AAs 
Must energetic conseten: 








ere employed salary requifed, to the 
BECHETARY of the € > dingham, Lincs. 
e- Ly 7272 a 
EINFORUCED CONCRETE, y~~ for =| 


R™ oreed Con 

india, ASSISTANT ENGINERE : a 
technical training with experience in design and con- 
struetion. 

cations, age. &c. 
wer. c/o Deneve’ A 





EQU TRE D for 





w 

Oru es Oe ee England, gland, AsaisTANT FORE: 
of TIN * 

Machine, Fitting and Boiler Work tabatiol” be 
capable and puting end able to get w . 
State experience salary required.—<A: . 7318, 

The Engineer Office. 18 
‘ UPERINTENDENT.—REQUIRED by « Large 
b Motcr Manufact a a GENERAL MA- 
CHINE SHOP 8U ENT. Must be 
theroughly familiar with up- -to-date methods @f pro- 
duction and shop practice. and_also be used to pro- 
aqucing work to fine its. ve fetd 

similar positions previously.—Address, stating 


experience, and salary required, P4825, 
Office. 


W° Et MARA LAER ae Sa 


theoretical experience; (a) one for 





of Generators, Tur .; end 
(s) one for Steam rbines, Condensets, ps, &e. 
Applications are in from men with s thorough 


knowledge of the manufacture of the apparatus men- 
tioned, and enly those wee be have cued oD ecutive 
control in ah engimeering works need apply. Appli- 
cate must be of good personality and familiar with 


mnethods of manufacture. pe 
ae twee vit be treated a eg 


——_ a. 
salary Feautred a ates 


cations 
give eed 
qualitics 

age of the spplicant’ aed 














planning. ‘Excellent references.— Address, P4855, 
ngineer Office. P4855 B 





ERCIAL MANAGER (42) is DESIROUS « 
ITION. Thoroughly experienced in 

the administration and Ure of all 
ts held :+ _of costing 








. Accustomed to full control 
directors. —_ credentials.— 
The Engineer Office P4856 B 


S| CRs pear STEEL yous DRAU! 
MAN, 12 years’ experience, designing and I 
all classes of heavy and light structures, 

go — RE- ENGAGEMENT. —Address, P4826, The 
Offic. P4826 








* A. P 
x. —eE — 


bley, 
P4839 B 





a Db 











DRAUGHTSMAN, Age 30 Years, DISENGAG be WA 
Exper. 7% yrs. works and D.O., with large rly. iting of METAL trey te and 
co., 3 yrs. motor and aireraft ‘machine design, SMELTERS DESIRES to APPOINT AGENTS on 
4 yrs. mech. - “Jetail design, cranes, abroad, 
plans and plant work. Requires envloyment Applications au invited from gentlemen 
at home or gr —Address, P4842, The Engineer | already regularly calling upon users and who are per. 
Office. P. B. | sonally known to buyers of :— 
er. 
Di ivore. and of (29, Over 12 Years’ Ex ‘Antitrletion Metals 
eheee and office, = mechanical engineeri in- Non-ferrous Scrap 
pane genoa) one Ky x —— EKS Advertisers’ quotations are  etrictly competitive and 
rel vrei al wt all materials are supplied at or under Prices of 
2. oPRowlende, ia Salary i, containing metals. very a and support will 
AS. 19. ven to first-class who are secure 





a and peaye we CM. P chem 
ructional, 0.?. col — 
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JANUARY. 
The Electrification of Main Line Railways. 


Durixe the month considerable public 
attention was attracted to the question of electrifying 
our railways, partly as a result of the proposals now 
being discussed between certain companies and the 
Ministry of Transport. regarding the electrification of 
some of the London suburban lines, but more espe- 
cially as a result of the important joint meeting of 
the Midland branches of the Civil, Mechanical and 
Electrical Engineers, held at Birmingham on the 20th. 
That meeting was organised with the object of dis- 
cussing the electrification of main line as distinct from 
suburban railways, and was attended by many well- 
known railway engincers and others intimately 
interested in the question. From the views expressed 
in the course of the discussion it is obvious that the 
opinion of many people, to whose views our best 
attention should be given, is by no means definitely 
settled in favour of main line electrification. It was 
generally agreed that suburban railway electrifica- 
tion was in nearly every case justifiable ; but it was 
admitted that the density of traffic was a decisive 
factor, and that at present we did not know at what 
value of the density the advantages of electrification 
began. One or two speakers urged the view that on 
this point it would be wrong to take the prevailing 
density with steam services as the basis of calculation 
for the electrified services, for, they argued, in nearly 
every instance of which we had experience, electrifica- 
tion brought increased traffic. One speaker, carrying 
this argument farther, urged in effect that we should 
entirely change our outlook when considering elec- 
trification ; that we should not simply regard it as an 
alternative method of hauling trains, but as an 
improved means of operating railways. The present- 
day long train was, he said, an inheritance of the 
steam locomotive and was not best suitedfor electrical 
operation. He desired to see railway engineers con- 
sidering electrification free from steam traditions, 
and suggested that if they did so they would arrive 
at a high-speed frequent service of short trains as the 
scheme most likely to take advantage of the possi- 
bilities present in railway electrification. More than 
one speaker deplored the Railway Electrification 
Advisory Committee’s choice of 1500-volt direct 
current as the standard system for British railways, 
a distinct preference being expressed for single-phase 
current of high voltage. In general it was agreed that 
if heavier trains were to be handled it would be 
impossible to continue the use of steam locomotives ; 
but on the question of first cost and maintenance 
expenses opinion was far from being unanimous that 
the advantage lay with electrification. 





The Motor Ships Pinzon and Ardito. 


ALTHOUGH we have now in service excellent 
examples of both four-cycle and two-cycle engine 
construction, there seems to be no lack of appreciative 
interest on the part of engineers and shipbuilders in 
their endeavour to discover the type of Diesel engine 
best suited to meet the demands of the problem of 
marine propulsion as regards flexibility and reli-+ 
ability. A further factor prominent in discussion is 
the reduction of the present difference in cost between 
internal combustion engine and steam engine equip- 
ment. The extended series of trials of the motor ship 
Pinzon which were carried out on the Clyde by 
William Beardmore and Co., Limited, about the 
middle of the month, marked an occasion of unusual 
interest, as the vessel’s engine is the first that has been 
constructed at Dalmuir of the Tosi pattern, embody- 
ing new features introduced by Messrs. Beardmore. 
The trials over the measured mile at Skelmorlie 
showed the vessel capable of a speed of over 12 knots, 
and successful manceuvring and reversing trials were 
also performed. In our issue of November llth we 
described some of the main features of this improved 
type of four-cycle engine and its performance. Facts 
and figures are not wanting with regard to the sea 
performance of a similar engine, since twin engines 
of almost exactly the same design and power were 
built by Messrs. Franco-Tosi, of Legnano, Milan, 
for the motor ship Ardito. The Ardito was launched 
from the firm’s Taranto shipyard about the middle 
of last year, and she has since traded regularly 
between Cardiff and Genoa. During the gix months 
or so that she has been running the machinery has, 
so it is reported, given excellent results, the fuel 
injection valves, the combined inlet and exhaust 
valves, and director valve gear having proved 
satisfactory. 


The Threatened Water Famine. 


Tuat the Ministry of Health is fully alive 
to the seriousness of the water supply question as 





the result of the drought, was evidenced by the 
appointment during the month of an influential 
committee to consider the best methods of treating 
water, possibly from polluted sources, so that it may 
be made fit for domestic use. The chairman of the 
Committee is Mr. L. G. Gibbon, Assistant Secretary 
of the Ministry, and the other members of the body 
are Sir Alexander Houston, Dr. W. A. Bullock, Dr. 
Hill, Mr. Raymond Ross, Mr. T. W. Davies, Mr. R. J. 
Simpson, Mr. E. A. Standford Fawcett, and Dr, 
Wheaton, Sir Alexander Houston’s work as Director 
of Water Examination to the Metropolitan Water 
Board is well known. His services should be of the 
greatest value in the investigation. Drs. Bullock and 
Hill are both of them Medical Officers of Health of 
wide experience. Mr. Raymond Ross is the Public 
Analyst for Burnley, and Mr. Davies a Waterworks 
Engineer, who is representing the Waterworks Asso- 
ciation. Mr. Standford Fawcett is, of course, Chief 
Engineer to the Ministry of Health, to which body 
Dr. Wheaton and Mr. Simpson also belong. The 
distribution of rainfall throughout the kingdom during 
the last twelve or fifteen months has been most 
irregular. While some few districts have had an 
ample volume, others have experienced a very decided 
shortage, and at the present time there are places 
which are entirely without any water at all, while 
in others the most rigid economy has to be practised, 
with, in some instances, curtailment of the hours of 
supply. It is feared that the condition of affairs may, 
unless very heavy rainfall is experienced, be aggra- 
vated rather than improved during the coming 
months. A good deal was learnt during the war as 
to the possibility of rendering polluted water ‘fit for 
human consumption, and it is to be presumed that 
the present Committee, among its other functions, will 
see to the dissemination of the knowledge then gained. 
It is satisfactory in any case to know that the Ministry 
of Health is interesting itself in the vital question of 
ensuring pure water supplies, and it has certainly 
been happy in its choice of the members of the Com- 
mittee which it has appointed. 


The Corrugation of Rails. 


AN item of interest both to tramway and 
railway engineers was the final report published during 
the month of the Rail Corrugation Sub-committee 
of the Municipal Tramways Association. After several 
years of observation and investigation in the London 
area the Committee came to the conclusion that the 
corrugation of tramway rails—a phenomenon that 
also affects railway rails—is caused, not by vibration 
in the rails themselves or in their foundations, but by 
the fact that where it does occur the wheel loads 
passing over the rails are such as to produce a surface 
stress in the material in excess of its elastic limit. 
As a result plastic flow takes place, and in time the 
rail surface becomes waved after the manner in which, 
as is well known, a steam roller waves the surface of 
a new road in process of being laid. The establish- 
ment of this fact will, no doubt, be taken advantage 
of in the design of new vehicles, but it would appear 
that much additional information is yet required 
before our knowledge of the subject can be regarded 
as satisfactorily complete, particularly with reference 
to the evaluation of the actual stress on the rail pro- 
duced by a wheel of given diameter with a given load, 
and as to by what extent the elastic limit may be 
locally exceeded without causing corrugations to 
appear. The London County Council tramway cars 
are already exceptionally heavy vehicles. It is there- 
fore somewhat surprising to note that, in spite of the 
Corrugation Committee's finding, the Council is about 
to put into service a new and apparently still heavier 
type of car, namely, one having the same seating 
capacity as at present—that is, for seventy-eight 
passengers— but equipped with 60 horse-power motors 
as compared with those of 44 horse-power at present 
in use. The added weight and the increased speed 
will certainly not tend to diminish the troubles 
arising from rail corrugations. 


The Co-ordination of Electricity Undertakings. 
THE inquiry into what is known as the 
South-East Lancashire electricity scheme, which 
was held in Manchester during last month by the 
Electricity Commissioners, created a good deal of 
interest. It extended over three days and was attended 
by power station engineers from all the neighbouring 
towns. The scheme has for its object the co-ordina- 
tion of all the leading sources of electrical energy in 
the great industrial area lying between Wigan, Roch- 
dale, Glossop and Knutsford by the formation of an 
advisory board, which will direct expansion, investi- 
gate the conditions under which the plants already 
in existence are operating, and the supply and trans- 
mission resources. Further than this, acting under 





the advice of a technical committee, the board will 


suggest to the various undertakings within its scope 
under what conditions they shall continue to operate. 
The alternative to this voluntary body is an official 
joint electrical authority which would have certain 
definite powers. The scheme provides for the closing 
down of some of the existing stations within the area, 
the building of others and the laying of new inter- 
communication cables. Some of the objects of the 
board have, it may be mentioned, already been 
achieved, for some 80 per cent. of the stations involved 
are already linked up one with another. The local 
authorities which approved the scheme of an advisory 
board represented 93 per cent. of the rateable value 
of the whole area. The joint board of Stalybridge, 
Mossley, Hyde and Dukinfield with Romiley and 
Bredbury dissented. Salford and Stretford, while 
supporting the scheme, favoured the establishment in 
the future of a joint electricity authority. Ultimately 
Stalybridge decided to “ come in” on special terms. 
The chief difficulty which presents itself to the scheme 
is in connection with the right of appealing to the 
Electricity Commissioners in case of dispute and the 
power of enforcing decisions. The result of the 
inquiry will be awaited with interest. 


The Scottish Railways Wages Award. 


Tue National Wages Board was engaged 
from the llth to the 20th of the month considering 
the claims of the Scottish railway companies for the 
withdrawal of the extra pay granted by the then 
Board in June, 1920, the discontinuance of the pay- 
ment of overtime for the hours worked between 
10 p.m. and 6 a.m., the raising of the age when youths 
shall be regarded as adults, and a modification of the 
eight hours’ day. The railway companies’ case was 
very ably presented by Mr. Donald A. Matheson, the 
general manager of the Caledonian Railway. It was 
based mainly on the fact that, the railwaymen’s pay 
in Scotland being lower than in England and the hours 
being longer, the introduction of a universal eight 
hours’ day as from February Ist, 1920, and the intro- 
duction of uniform wages in March, 1920, increased 
the wages bill of the Scottish companies propor- 
tionately more than they did that of the English 
companies. Moreover, rates and fares in Scotland 
being lower than in England and the increases made 
therein having been on a percentage basis, any increase 
in receipts due to the higher rates and fares was less 
in proportion than was that of the English companies. 
The Scottish companies were thus doubly penalised. 
The Board gave its award on the 25th. Whilst it 
was neither a victory for the companies nor for the 
men, it cannot be described, as has been suggested, 
as a compromise. The judgment of the Board would 
appear to meet the merits of the case. The extra 
pay given. in June, 1920, is no longer warranted ; 
but apparently because the men have just lost five 
shillings per week under the sliding scale, it would 
be hard to dock the further sum at one fell swoop, so 
it is to come off in the same way as those under the 
sliding scale—one shilling fqr every five points’ change 
in the cost of living. Extra payment for work done 
between 10 p.m. and 6 a.m. is to be continued. Youths 
are not to receive men’s pay until they reach twenty 
years of age—the companies asked that the age should 
be twenty-one. With that part of the award which 
deals with the eight hours’ day the companies have, 
we think, little to complain. All men may be rostered 
up to nine hours a day, provided that the extra hour 
be paid for at overtime rates ; men holding occupa- 
tions as typified by the examples presented to the 
Board may have their eight hours spread over a 
period up to ten hours long, and, where circumstances 
render it essential, up to a maximum of twelve hours. 
It is significant that the award was signed by four of 
the six representatives of the companies, the two 
dissentients being Scottish general managers. Of 
greater significance is the concluding paragraph of 
the award :—‘‘ The Board desire to place on record 
that their decision in respect to wages and the con- 
ditions of service must not be regarded as establish- 
ing a precedent or as fettering the judgment of the 
Board in dealing with any cases submitted to them in 
future.” 


A New French Gun. 


Dorine the month much interest was 
evinced in a new gun which is the invention of a 
French officer, Lieutenant Delamare-Maze. Experi- 
ments with the weapon have been in progress for 
some time, principally in Belgium, and next week some 
official trials of it are to be carried out at Liége under 
the auspices of the Belgian Government, which holds 
the Belgian licence for the patent. Details of the 
invention, which, it is claimed, can be applied equally 
well to field and machine guns, as well as to rifles, 
have not at present been divulged ; but it is claimed 
that as a result of its application the recoil is elimi- 





nated and the speed of the projectile practically 
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doubled. In past trials with a French “ soixante 
quimze ™ it is stated that a muzzle velocity of 850 m.—— 
say, 2789ft.—per second was obtained, the ordinary 
velocity bemg about 1740ft. per second. It is hoped, 
as the result of improvements since made, that a 
muzzle velocity of something approaching 3300ft. per 
second will be reached. The inventor asserts that with 
the recoil done away with it will be possible to build 
guns as powerful as those at present in existence at 
only a third of their weight. 


Railway Signals. 


THE equipment by the Liverpool Overhead 
Railway Company of the whole of its line, when it 
was re-signalled last summer, with colour light. signals 
instead of semaphores, whereby the indications by 
day as by night are given by coloured lights, led to 
the appointment by the Ministry of Transport of a 
very practical Departmental Committee to consider 
the potentialities of light signals. The report of that 
Committee was issued on the 11th of the month, and 
showed that the members were all favourably 
impressed with the possibilities of coloured light 
signals ; they went as far as to say that they were of 
the opinion that that type of signal could be arranged 
to meet, as far as could be seen, all conditions now 
covered by the existing semaphore type. The 
installation in Liverpool had been inspected, and it 
was found that in brilliant sunshine, when the sun 
was immediately behind and also in front of the 
signals, the lights were. distinctly visible 1000 yards 
away. On the question of cost it was said that where 
there was a density of signals the cost of installation 
and maintenance was less than in sparsely signalled 
areas the advantages of the light signals could be 
obtained with little difference of cost as compared with 
mechanical semaphores. An admirable feature of the 
report is that it recognises that light signals have not 
yet reached finality of design, and so the recom- 
mendations leave the way open for future develop- 
ments and there are no hampering restrictions. It is 
of imterest to note that in the report by Colonel 
Pringle, issued subsequently, on the fatal collision of 
November 26th at Birmingham (New-street) it is 
recommended that to improve the running view of 
certain signals in the station colour light signals be 
provided over the running roads in question. With 
semaphore signals this would be expensive, but light 
signals require less costly support than semaphores 
and can be fixed where the latter cannot. 


The Chiswick Overhauling Depot. 


THE opening of the new omnibus overhauling 
dep6t of the London General Omnibus Company at 
Chiswick, which took place on the last day of January, 
was noteworthy for several reasons. To begin with, it 
represents a pioneer effort in employing mass pro- 
duction methods in the overhauling of worn machi- 
nery. All the work progresses with the same preeision 
as in a most highly organised factory, and every part 
of the chassis follows a pre-arranged programme. 
Then, again, the magnitude of the operations is rather 
striking for this class of work. The company possesses 
3000 motor omnibuses, and every one of them has to 
be completely pulled to pieces, re-conditioned and 
re-assembled once a year. Before the new works 
were started the overhauling of a vehicle occupied 
sixteen days. It is now done in four, so that 36,000 
omnibus-days are saved under the new régime. 
It is obvious that the establishment in which the over- 
hauling ts effected must be of considerable size, and 
the works are conspicuous on aecount of the main 
building. It covers an area of nearly 300,000 square 
feet, and in the engineering department is open from 
side to side throughout its width of over 350ft.. An 
example of the value of careful prevision was given 
during the construction of the building, when a very 
heavy gale sprang up. The foundations had been 
laid out so carefully that all the holding down bolts 
were cast into the concrete footings and the 
-stanchions for the roof were dropped in place without 
any shim plates or grouting. The roof had been. com- 
pleted, but the side walls were net built, when the 
gale just mentioned sprang up. It was so violént 
that a 9in. brick lavatory wall within the building 
was blown down, but the main structure suffered no 
harm. Had the usual procedure of going on with the 
roofing while the foundation bolts were being grouted 
in been adhered to, it is almost certain that the whole 
structure would have been wrecked. The same eare- 
ful preparations were made in connection with the 
laying down of the machinery, and the result of all 
this planning was that the building was in a habit- 
able condition very few months after construction 
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Tables of British Railway Speeds in 1921. 


BrELow are our annual statistics of British railway Table A furnishes comprehensive comparisons in 
speeds. As is well known, the railway companies 
celebrated the change over from Government control 
by many important accelerations and restoration of 
pre-war facilities, these improvements being found 
in their summer time-tables, which came into opera- | the present day, 
tion on July llth; though, but for the coal dispute, | occasionally slightly shorter by reason of more direct 
some of them would have been instituted earlier in | routes being taken, while during the war they wor 
the year. In the | 


of certain companies, occasionally longer, as, owing to the restricted train 
notably the Great Western, the Midland, and | service, it was necessary to make the most of a train. 
the Great Central, further improvements have been | However, in calculating the average speed of each 
carried out in the winter time-tables, dated Octo- journey at each period the distance actually covered 


ber 3rd. | has been allowed for. 


regard to arterial communications, with 
reference to the progress that has been made sinc 


It should be explained that 1}, 


speci! 


the Armistice. 
distances given are those for the fastest journeys at 


Before the war the distances wer 


case 


Taste A.—Fastest Journeys between London and Principal Towns in 1921, at Date of the Armistice, and in 1914 pre-war. 


Fastest journey _ Fastest journey, Fastest journey, 















Company Dis- in 1921. November, 1918, July, 1914, 
Town. or route, tance. _-———— —— Oto 1 R) 
Time Average Time Average Time Ave erage 
spent. | speed. spent. speed, pent. speed. 
i Miles. h. m. mph. h. m. |) mp.h. h. m. mph. 
Aberdeen East Coast 5234 12 15 42.7 13 30 38.7 i 4 47.0 
Aberdeen West Coast cael 12 20 43.7 - - 1t 15 48.0 
Bath (slip) G.w. e's 106 1 45 61.0 1 58 54.4 1 48 504 
Birmingham Goa is 4 1104 2 0 55.2 230 44.1 2 «0 55.2 
Birmingham L. and N.W, 113 2,0 56.5 2 40 42.3 2 0 56.5 
Bradford d GN, : 193} 415 45.4 4 50 39.9 3 56 49.1 
Bradford (Exc bange) G.C. and J. and Y, 208 44 42.4 50 41.6 442 44.2 
Bradford (Market streot Heyer - 2034 4 42 43.2 5 55 34.3 413 48.2 
Brighton - . B. and 8.C. 51 1 0 51.0 115 40.8 1 6 51.0 
Bristol vid Box ‘ a w. 118} 2 08 59.1 219 51.0 2 0 59.1 
Bristol vid Badminton G.W. Li7§ z 0 58.8 215 52.2 2 0 58.8 
Bournemouth . L. and s. w. 108 215 48.0° 2 39 40.7 2 0 54.0 
Cambridge G.E. . 55} 1 18 42.8 119 42.3 tit 47.1 
Cambridge GN. 58 1 25 40.9 26 40.4 185 46.3 
Cardiff .. G.W. 1455 2 53 50.4 310 45.9 2 50 51.2 
Carlisle .. L. and N.W. 299} 6 3 49.4 6 45 44.3 5 50 51.3 
Carlisle .. ages gt <s 308 6 23 48.2 7 28 41.2 6 5 50.6 
Chester .. L. and N.W., 179} 3 39 49.1 4 0 44.8 3) 32 50.7 
Chester . G.W. : 195 420 45.0 5 6 38.3 413 46.2 
Coventry L. and N. W. 94} 1 39 57.1 2 9 43.8 l 43 of 9 
Cromer .. G.E. a 138 347 36.4 4 2 34.2 3 55 47.5 
Cromer .. +N. 160} 4 26 36.1 - _ 3 58 40, 4 
Darlington 3.N. and N.E. 232 4 40 49.7 5 0 46.4 427 52.0 
Derby .. Midiend ° 1284 3 27 52.4 3 3 42.1 2 18 55.8 
Doncaster .. 5 Sen 156 3.6 50.3 3 31 44.3 2 54 53.7 
Dover (Pier) & E. and C. 764 - - _ i 30 51.0 
Dover (Marine) S.E. and C. .. 78 1 43 45.4 2 29 31.4 —— « 
Edinburgh Kast Coast 3925 8 30 46.1 9 40 40.6 7 45 50.5 
Edinburgh West Coast 400} 8 40 46.1 . . 8 0 . 50.0 
Edinburgh .. Midl . 4u7 9 9 44.4 : my 8 35 47.4 
Eastbourne .. L.B. ar and 5.C. 66 1 30 43.9 1 47 37.0 1 25 46.5 
Exeter (St. David's) G.W: 1733 2 0 o-8 3u (2.9 a ? 41.8 
8. 171 3 25 .§ 3 57 3. K MM. 
eel et tat = Hi9 w. pH te ts > od a =o ao 
Fleetwood * Pe st L and N iW. 229} 5 16 43.7 5 45 39.6 4 45 48.35 
Folkestone (Central) S.E. and C. 70 1 25 49.4 2 0 35.0 1 23 49.6 
Glasgow : ~s es ee! |.) West Coast 401} 8 30 47.2 9 30 42.2 8 0 BW. 1 
Glasgow eostinelitaat we daw> we Rend 424} 9 6 46.7 Wao 39.7 8 45 48.4 
Glasgow oe ee eee 439} 9 45 45.1 " - 9 20 47.1 
Gloucester G.w. ° 114 2 30 45.6 : 54 39.3 2 30 45.6 
Halifax .. GN. 201} 43 44.1 5 24 37.2 4 6 48.6 
Halifax . . Midland 2064 4 51 42.5 — —- 4 12 47 4 
Harrogate \ aX 204 4 40 43.7 5 20 38.2 40 60.7 
Harrogate Midland 214 4 55 43.5 6 5 35.2 4 30 47.6 
Hastings ? S.E. and 62 1 30 41.4 1 54 32.1 1 32 39.7 
Hastings L.B. and 8. 76 2 3 37.2 2 16 33.6 1 58 38.6 
H am* Midland 4 269 6 25 42.0 - - 5 47 46.5 
H head * L. and NW. 263 5 36 47.1 6 15 42.1 5 15 O.1 
Hul ‘ G.N. 196 4 22 45.0 4 55 40.0 3 52 50.8 
Inverness. West Coast 567 i4 10 40.0 15 55 35.6 12 530 44.2 
Inverness East Coast 558 14 30 38.5 > 12 40 44.1 
Ipswich GR... -<> 68 1 238 46.8 1 30 45.8 L 24 49.1 
as GN, ~ 185 4 0 46.4 4 32 40.9 3 25. ‘4.3 
Leeds is Midland 196 3 55 50.1 447 41.0 340 53.5 
Leicester Midland 99 1 47 55.5 215 43.9 145 56.5 
Leicester GC, 103 1 49 56,7 1 56 53.2 1 49 56.7 
Geel aye tetas) se N.W. 192 4 0 48.0 4 45 40.4 3 35 53.6 
Liv Wri.) uolide..die Midian ‘ 220 4 50 45.5 =" — 4 25 49.8 
Manchester .. eiyuvaie’ +p bi2,3 St ae N.W.. 188 4¢6 47.1 4 35 41.1 3 3O of ” 
Manchester Midland 189 3 56 48.1 5 8 36.9 340 jl a 
Manchester Gc, : gi 212 4 25 48.0 4 45 44.6 4 10 19.4 
Margate 3.E. and Cc. . nas 74 1 30 49.3 23 36.0 1 30 49.3 
+ mame ae Tyne G.N.end NE... 26845 5 39 47.5 5 55 45.3 5 13 oL.4 
Newport (Mon.) . G.w. é i? 1335 2 32 52.6 2 45 48.5 2 30 53.3 
Nort oo L. and N.W. 65} 114 53.3 1 23 47.5 ! 18 50.5 
Norwich . G.E. > ee 115 2, 37 42.0 3 54 39.6 2 17 49.9 
Nottingham .. Midland . ot a 2 15 54.8 2 55 42. i 2 12 56. 1 
Nottingham . . GC, os he. Vib 126 216 55.8 237 51.6 219 a 6 
Oxford ‘ G.W. ~<A 63 110 54.4 118 48.8 &, 2 56.8 
Perth .. West Coast 449 945 46.1 11 5 | 40.5 9 0 49.9 
Perth : East Coast 440 10 16 42.9 : — 8 58 47.3 
Perth .. «. Midland 454 11 45 38.6 ide —_ 9 50 46.2 
Penzance . G.W. p 305 6 30 oie 7 3 oe 1 > os 
own L. and 8. w. 73 1 58 37.5 2 } : 33.5 5 
ee (ive u) : L.B. and 8.C, 85 1 56 44.3 2 33 33.6 1 58 43.6 
Plymouth (North-road) G.W. 225 4 7 54.8 5 4 a6. 1 4 7 ae 
Plymouth a L. and 8.W. 230 5 40 40.7 5 55 39.0 4 43 48.9 
Rhyl... ddd 0% L, and N.W. 209 4 39 45.0 4 55 42.5 3 58 52.7 
Salisbury L. and 8.W. 83 1 35 52.8 1 43 48.7 1 31 ost 
Scarborough G.N. and N.E. 230 510 44.5 5 48 39.6 4 42 49.0 
Sheffield oe Midland ‘ 158 317 48.2 4 1 39.4 : 0 a 4 
Sheffield Gila «neb’ » 161 — es ; A 2 58 = 
Sheffield GL, ev . 164 3 6 53.1 3 22 45. ° 3 de 5b. 
Shrewsbury Wwe ws 152. 3 11 48.0 3 42 41.2 2 59 51. 
Shrewsbury L. and N.W. 162 3 28 46.9 Dh — 3 16 ac 
Stoke-upon- Trent L. and N.W. 146 2 50 51.5 3 21 43.5 2 4t vy : 
Stranraer* . i L. and N.W. 403 9 40 41.7 10 30 38.4 9 45 S$ 
Siete: Eeeew ah babes aes ober foatigep sede 
G.W. 7” 5. 5 . x 47. 
ne ete G.W. ... 1908 3 40) 64.4) 435 | 43-5 3 8B 548 
Weymouth L. and 8.W. 142 : 34 e: 4 4 = : 3 
G.Wa ci as 154 20 2 3 45 : i 48.6 
— neal dirs West Coast 729 21 30 33.9 22 40 32.1 20 8 36.2 
Ce eT ee. 120} 2 10 55.6 3 6 38.8 : > nh 
Wolverhampton ..) ..  «. +. ss sgl 2 i ‘> po 2 Hr a 2 = e-3 2% = “ 
.. and N.W. 2 2 3 9. 2 5. ; 
— fs Gee se 188 347 | 49.7.,..4,0 | ao 62.4 





was started, and it was possible to commence opera- 


tions in the various departments as they saenes 1 


completed. 


* Times by Irish boat or mail trains, 
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FASTEST, AND LONGEST NON-STOP BRITISH RAILWAY RUNS 


Tass B,—Fastest Runs on British Railwaye in 1921 (Slip Portions Excluded), 





| Time Average Quicker 
Company, Run Distance, | spent, speed. than 

in 1920. 

From To Miles. Min. m.p.h, Min. 
London and North-Western .. Birmingham—Coventry .. .. 19 19 0.0% | 6 
Great Western aes ces ..| Paddington—Bristol od Box .. 118} 120 | 69.1 15 
Great Central .. ..| Princes Risborough—Brackley 273 | 29 . ao I 
Caledonian é Forfar—Perth ..  .. .. «. 325 CO} 34 57.3 | 
Midland ..| Kettering—St. Pancras 72 | 77 56.1 | lv 
North-Eastern ‘> au * York—Darlix ee 44, CO 48 55.3 | 54 
South-Eastern and Chatham . ..| Tonbridge—Folkestone 404 a4 56.3 | : 
London and South-Western Basingstoke—Surbiton 35} 39 54.9 7 
Great Northern é oS. Fee Grantham—Doncaster 504 56 54.1 4 
Great Northern (Ireland) Dublin—Drogheda .. 31} 36 53.0 2 
Great Eastern... .. .. Shenfield—Rochford t 18} 21 52.1 
Brighton od. 401 | ¢ocn* Victoria-Brighton <1 51 | 60 ‘1.8 
Glaagow and South-Western -| Dumfries—Kilmarnock .. .. 583 | 69 | 50.6 | 
Lancashire and Yorkshire .| Liv I-Manchester .. . = 37 45 |} 49.3 - 
Great Southern and Western | Maryborough—-Dublin.. 51 63 | 48.5 
North British o4 | Sp 0% Edinburgh-Glasgow . 475 | 60 | 47.2 
Great North of Scotland .-| Huntley—Aberdeen .. 405 CO 54 | 45.0 — 
Highland... ... -. «. | Blair Athol—Perth 35} 50 eae 


* This is both the first occasion on which the London and North-Western Railway has headed the table and the first 
on which it has recorded a run at 60 miles an hour. This run is performed by two trains, the 12.45 p.m. and 6.20 p.m. from 
Birmingham to London in two hours. It should be noted that none of the pre-war two-hour ex between London and 
Birmingham made an intermediate stop. x New run since 1920. — No change. T most meritorious Great 
Eastern run is Liverpool-street to Parkeston Quay, 69 miles, in 82 min., speed 50.4 miles per hour. 


Taste C.—Longest Non-stop Runs on British Railways in 1921. 








| Time Average | Quicker 
Company. Run. | Distance. | spent. speed. than 
| in 1920. 
From To Miles, Min, m.p.h. Min. 

Great Western 5 f) Feel es Paddington—Ply mouth ° | 225% | 247 54.8 16 
London and North-Western .. Kuston—Crewe ..  ..  .. : 158 | 177 53.5 16 
eee ee St. Pancras—Nottingham 1234 135 54.8 10 
North-Eastern Newcastle—Edinburgh 124 147 50.8 3 
Great Eastern .. Liv -street—Beccles | — 109 147 44.5 i* 
Great Central Mary me—Leicester vid Wycombe 1074 114 56.5 9 
Great Northern - King’s Cross—Grantham > 1054 121 52.3 3 
Caledonian oc 6 . Glasgow-Carlisle~ . $6 102} 155 39.6 ~ 
G ow and South-Western Kilmarnock—Carlisle 91% 113 48.4 12 
London and South-Western Salisbury—Exeter aS 104 50.7 13 
Mrlgmtems oi “se = oe tee Victoria-Fratton .. .. 844 111 45.6 
South-Eastern and Chatham . Victoria—Dover (Marine ) 78 103 45.4 —- 
North British .. at da Aberdeen—Dundee .. .. 71h 99 43.2 
Somerset and Dorset “s Bath-Poole .. .. .. 674 101 40.0 ‘ 
Great Northern (Ireland) Dublin—Dundalk .. piia ; 544 63 51.7 l 
Great Southern and Wester: Maryborough-Dublin .. .. .. «.| 51 63 48.5 — 
Midland Great Western .. Muliingar—Dublin . a ae 50} 74 40.4 4* 


| 
one run of 130 miles 
was duplicated, 
} Fastest journey between these places takes 


* Minutes slower. New run since 1920. No change. ft The Liverpool-street-North Walsham 
was not resumed this summer, but at the height of the holiday season, when the 12.30 p.m. Cromer express 
the first portion ran from London to Gunton, 133} miles, without stop. 
140 min., but not a non-stop run. 


An Omnibus Overhauling Depot. | production system, and gained the impression that 
they were quite content with the scheme, while it 
| is, we were told, practically the only means of inducing 


Wrru the object of concentrating the work of j ; i ' 7 The w. 
overhauling its vast fleet of motor omnibuses in one | “© Me™ % Produce the necessary output. a Wages 


building, the London General Omnibus Company, | aa all ee pee and the “et open and 
Limited, has reeently erected a large works just off eye: ms ‘ RE Ae 200E (eh atge Cae mem to 
the Chiswick High-road and opposite Gunnersbury The wath OB oe aE gee, ate 

Station. Operations were started in these works|,_.~"° YOr™: , , 2 ee 
during last autumn in some of the departments, | Fig. 1—are covered by one roof, split up into_nine 
and the whole organisation has got into full aT an 





within the past few weeks. Some idea of the magni- 
tude of the undertaking may be gathered from the 
facts that the new establishment has taken over the | 
whole of the work previously done at three other 
depéts, that some 2200 hands are employed, and that 
at least fifteen omnibuses are pulled to pieces and 
re-erected daily. Besides this work, a large amount 
of overhauling on unit parts is done in order to 
keep the various garages of the company furnished | 
with spare parts. In the case, for instance, of a | 
vehicle arriving at one of the garages with a defective 
engine, the whole engine is lifted off and is replaced 
by one taken out of the local store. The faulty 
engine is then sent to Chiswick for overhaul, and a 
new one taken into stock in its place. The same 
procedure is carried out with axles, steering gear, | 
and all the other separable parts of the chassis. 
It should be understood that no actual manufac- 
turing is carried on at Chiswick, except for a small | 
proportion of coach work, and that the activities 
of the works are almost entirely confined to making | 
good the effects of wear and tear, so that the vehicles 
may always be able to pass the very rigid inspections 
imposed by the licensing authorities and the police. | 
The work is, of course, facilitated by the uniformity 
in the design of the vehicles, as they have all been 
built by the Associated Equipment Company, and 
there are, at present, only three types—‘* B,”’ ‘“‘ K,” 
and “8,” going through the shops. This uniformity 
permits a very thorough organisation being developed, 
and the scheme of work is planned on the same 
broad lines as these of a mass production factory. 
Many of the processes are, in favt, carried out in the 
manner typical of such factories as the Ford works | is of steel frame construction with a corrugated 
in America; but it is noteworthy in the. Chiswick | asbestos roof and concrete slab walls. It-stands back 
shops that the ruthless policy of scrapping, which is | from the main road some little distance with a foot- 
prevalent in America, does not appeal to English ball field in front. The building seen in the fore- 
engineers, and that considerable ingenuity has been | ground with a clock tower is the canteen, where over 
a thousand can sit down to meals at one time, while 


exercised in adapting existing appliances to perform 
the building facing it across the entrance road houses 


new functions economically. 

Before going on to describe the works themselves, | the main offices. Behind the canteen a big pit has 
it may be interesting to mention that we have | been dug to enable a road to be laid with a gradient 
discussed at some length, with the departmental | of 1 in 14 for the purpose of testing the hill-climbing 


mInanagers, the attitude of the men towards the mass | capacities of the machines after they have been 


This building measures 857ft. by 352ft., and | 


prey The chimney seen in the background 
belongs to three Economic boilers which are used to 
provide steam, at about 80 lb. pressure, for heating 
| the buildings. In the shops the heating is carried 
| out on the plenum system with hot air, while the 
offices, &ec., are heated by radiators. Electric 
| current for lighting and power is provided from the 
| Lot’s road plant and, at the time of our visit, was 


~ | actually tapped off the live rail of the railway running 


| behind the works. A transformer is, however, 
| being installed so that a distinct supply may be 
| taken. There are in the works motors aggregating 
over 1200 horse-power. ° 

As we have already suggested, the major part of 
| the work carried out at the factory comprises the 
overhauling of motor omnibuses which are not 
entirely crippled. They thus are brought to the 
works by their own engines and are driven-round to 
the westerly end of the building, which is on the 
left hand side, as shown in the plan view—Fig. 2. 
Here there is a fair sized concrete paved yard where the 
fastenings that connect the body and the chassis 
are loosed, the life-guards between the wheels are 
taken off and all the equipment removed. The 
vehicle is then backed, by its own power, into the 
| second door in the end of the building, and is brought 
over a lift for removing the body. This lift, which is 
shown in Figs. 8 and 9, page 130, is of the hydraulic 
type, and is operated by a motor-driven oil pump. 
Two 6in. channels, one on either side of the lift, are 
| carried by the rams and are equipped with short 
| horizontal rods which are slid under the sides of the 
body when the vehicle has been manceuvred into 
| place. The rams then lift the body to such a height 
that the chassis can be driven away again. The 
| chassis is taken to the other end of the works and its 
subsequent adventures will be dealt with later in this 
article. 

The body is held suspended by the lift, and a 
Ransome electric truck is run beneath it and takes 
the weight. The cushions are all taken out and sent 
to a cleaning and repairing shop—see Figs. 6 and 10 
—while the enamelled iron advertisement plates aro 
removed for smartening up. The electric truck 
then takes the body along to the body shop, where it 
is lowered on to a pair of trestles and the electric 
truck returns to the lift. In this condition the body 
weighs somewhere about 30cwt. It is naturally 
a rather bulky affair, and is thus kept in its allotted 
position until it is ready for painting. The men, 
however, move from body to body, and concentrate 
their attentions on one individual part of the struc- 
ture. For this reason they have little joiner's 
benches with wheels on two of the legs, which they 
wheel about from body to body as they complete 

| their work. The bench stands across the front of 
the omnibus, but as the chassis has been removed, 
there is a gap below the front window of the body, and 
access to the interior can be obtained from either end. 

The repairs which have to be carried out on the 
bodies are very varied in their character, and some- 
times entail quite a large amount of work, but there 
are certain features.which require chronic renewal. 
For these cases some simple yet ingenious jigs have 
been evolved. Thus there is a dummy roof to which 





FIG. 1—CHISWICK OMNIBUS OVERHAULING DEPOT 


all the hand-rails, &c., can be fitted before they are 
finally put in place. In this connection we noticed 
that the rail guarding the staircase to the top decks 
is of solid brass tube, about No. 11 B.W.G., and asked 
why so expensive a form should be used. We were 
told that-other types of tube, such as brass-cased and 
electro-plated, had been tried, but were found unsatis- 
factory as the surface tended to peel off, and then 
claims for damage were made by passengers whose 
hands or clothing were caught by the uneven surface. 
The rails along the sides of the top deck are of solid 
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pipe. 


Jigs are also arranged for assembling the parts | isemployed extensively, and there is hardly any smith- 


In the preparation of the | machinery by J. Sagar and Co., 


steel work for these frames the acetylene blow pipe | mill all the woodwork required in the factory is 
prepared to such an extent that hardly any hand 


aluminium, and are painted. All the joints in the | is cut in the wood for the accommodation of the extensive saw-mill—Fig. 11, page 130—equipped with 
rails are made by welding with the acetylene blow- plate by a circular saw. i i 


of Halifax. In this 


of the seats, the back steps, the gratings, &c., so that | ing work in the ordinary sense of the term; but the | joinery is required. Behind the saw-mill there is an 


part of the work may be done by semi- 


a very 


older ‘ 


a. 


skilled labour. The electrician’s department overlaps | of smithing as the ironwork is much more heavy. 


into the body shop, and the interior wiring of the | 


On scanning one of the new type of bodies we and put in order. 


type bodies necessitate a certain amount | outhouse where the life-guards, or fenders between 
the road wheels of the omnibuses, are overhauled 


Associated with the body shop 
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FIG. 2—-GENERAL ARRANGEMENT OF 


bodies is attended to while they are on the trestles. 
They are also given a priming coat of paint, and 
any screw holes are stopped before the bodies are 
moved, by the electric truck, into the paint shop. 

In the corner of the body shop which laps round the 
end of the paint shop—see Fig. 2—a certain amount 
of constructional work is done on the building of the | 
new * K”’ type bodies. The frames of these bodies 








LONDON GENERAL OMNIBUS COMPANY'S 


commented on the apparent lack of rigidity for with- 
standing the fore and aft stresses caused by the 
inertia of the top deck load during acceleration or 


braking, but were informed that no trouble is experi- | 
| keep it as free from dust as possible. 


enced on this account, although there is no diagonal 
bracing above the side panels. The only place where 
the body suffers from this cause is, we were told, just 
above the clutch. If the driver lets the clutch 


te pass thr 


Tk : 
cour III tooo | _ 
—— | |F'ls Brsa¢en44 ' 
=i “nonpooo000 if ret! 
—_— ‘ Boxes iis 8&&<]) 
a i oe wm hantibaodiad ee ~ Ag | 

lpr 0 2 0 0 0001 ik 1" a3) 

| edhe x: jdttococ| i 

W100 serge ooott) pe 

| 4 = ingest ht alld. > 4 

HY DDGOUDSOT Df oto acre 

' WON Consezse 0 
a} A U i | 
“= ———' | 
- ans Swam Sc 


OVERHAULING DEPOT 


there is also a tinsmiths’ shop where the lamps are 
made up and light sheet metal work is done. 

The paint shop, as will be seen from the plan, is 
entirely walled off from its surroundings, in order to 
The painting is 
done by hand, with brushes, and it requires three 
days to give a body five coats of paint. The over- 
hauled chassis are also brought just inside the shop, 
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FIG, 3—-MACHINE FOR REAMERING MAIN BEARINGS 


are built up of members comprising a sheet steel 
centre piece, of No. 14 or No. 16 gauge, with ash 
wood stiffeners serewed on to either side. Gusset 
plates are introduced at the junctions, and bolts 
take the place of the screws. In some pieces, such as 


the backs of seats, it is not necessary for the steel 
centre to extend the whole length, and then a slot 


AND 


in carelessly the main frames buckle upwards slightly 
at this point and put a racking stress on the body. 
The frames, by the way, are now always made with 
double steel flitch plates and an ash wood core, as 


this form has been found to give far better service | bolted together. 


than the channel frame. 
In connection with the body shop there is an 


RUNNING-IN CRANK SHAFTS 


|and are painted black all over by the spraying 
| system—see Fig. 12, page 130. The chassis and the 
| body are then taken to a*lift, very similar to that 
| used originally to lift off the body, and the two are 

“~The mountings are them added, 
| and the vehicle goes away for its final test and 
| inspection. 
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While the body has been going through its renova- working order. The overhauled material goes forward 
tion the chassis has been driven round the back of the | on the conyeyor, and is stacked up at the end ready 
works and arrives in front of the building at the oppo- | for re-assembly. 


site end. It is driven inside and labourers imme- 


diately start to dismantle it by stages. 


; 


First the | to. 


In the next bay of the shop the engines are attended 
The chief operations are grinding out the bore 


radiator, bonnet and dashboard are taken off. Then | of the cylinders and trueing up the crank shafts. 
the engine, which is followed by the steering gear and | In both cases the grinding is carried on till a definite 


the gear box, As each part is dismantled the chassis 
is pushed forward, until the two axles, with their 


wheels are taken away, when the frame is picked up 


by an overhead runway. 

As each part is lifted off the chassis, it is passed to 
the lift and is given a thorough cleaning. At present 
a large part of this cleaning is carried on in tanks of 
boiling soda water, but a special machine for the 
purpose has been made in the works and will probably 
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size has been arrived at. That is to say, the grinding 
is not necessarily only just sufficient to clean up the 
wear marks, but must bring the shaft, or cylinder, 


| to a definite size, which is designated by a standard 





number. There are four Landis grinders for the 
crank shafts, and as the shafts are completed they 
are put in rotating racks according to their standard 
number. The cylinders are dealt with in much the 
same way, the valves are re-ground, and all the various 
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FIG. 4-DRIVING GEAR OF 


supersede the tank system. The ‘first of these 
machines, which is shown in Fig. 5, is at work and 


VALVE GRINDING MACHINE 


parts gradually progress towards the engine conveyor, 
which runs down the centre of this department and 


consists, essentially, of a chain conveyor running | is shown in Figs. 14 and 15, page 137. 


through a tunnel over the top of a large tank. As 


Experience has shown that the aluminium crank 


« lining to the tunnel there are spray pipes which | cases warp out of shape quite perceptibly in service, 
are supplied with hot soda water by an Albany pump. | with the result that the crank shaft bearings get out 


The articles to be cleaned are put in wire trays on | of line. 


At one time the bearings were lined up and 


one end of the conveyor and emerge at the other end | the shaft bedded in by hand. This work occupied 
quite free of grease. The dirty water is filtered | a skilled fitter for a whole day, and the engineer at the 


continuously and used over again, while the grease 
is skimmed off the surface of the tank. 

All the parts, as soon as they have been cleaned, are 
passed on to the left where a number of skilled men 
inspect them. Any part which is really badly worn 
is scrapped forthwith, while the better pieces are 
sent forward for renovation. 

The radiators, dashboards, silencers and so forth, 








works thus cast about for a means of expediting the 
operation. He has been so successful that the time 
has been reduced to 20 minutes. The work is now 
carried out on the machine shown in Figs. 3 and 16, 
page 137, which was made to the designs of the 
at by John Holroyd and Co., Limited, of 
iinrow, near Rochdale. 
The essential features of this machine are a star- 





FIG. 5—COMPONENT PARTS WASHER 


which were first taken off the chassis, travel across the | 
shop, just inside the front of the building, on the 
conveyor shown in’ Fig. 13, page 130. Alongside this 
conveyor, which travels quite slowly, there is a range 
of benches and smiths’ hearths where the bent parts 
are straightened up and generally put in order. The 
soldered joints of the radiators are cleaned by dipping 
in an acid bath, and then made goed by dipping in 
molten solder, while aluminium castings, such as the 
gear covers, are brightened up by being dipped in 
aqua fortis. In this department there are also a 





shaped rotating table on which four jigs are mounted, 
a boring bar, and a driving gear for finally bedding in 
the crank shaft. 

Before arriving at this machine the crank cases 
have had their horizontal joints ground true on a 
large rotating face plate. They are then mounted 
in the jigs, upside down. At either end of the jig 
there is a bearing for the boring bar, while a steady 
rest is arranged about midway between the bearings. 
This steady is secured to the jig through one of the 
cylinder openings and has an ingenious mechanism, 


couple of hand-operated die-casting machines for | so contrived that it may open out to pass the cutter 
re-lining the crank shaft bearings. There are several | as it travels along and then close up behind it again. 
welders, using acetylene blow-pipes, and a few odd | The boring bar is run right through the crank case, 
machines, such as a lathe, a grinder, &c., so that the | and is fitted with a reamer correspontiing to the stan- 


department is self-contained, and the men may have 
no need to run about the shop to keep their gear in 


| 


- 


dard size of crank shaft which is coming forward. 
It is attached to the spindle of the boring mechanism 
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by means of a flexible coupling, so that the alignment 
is maintained by the jig rather than by the spindle, 
and the feed draws the reamer back towards the 
driving head. There are three main bearings to 
reamer out in each crank case and the feed mechanisin 
is so arranged that the reamer has a quick traverse 
between the bearings. Only one pass with the 
reamer is necessary and the star table is then turned 
through 90 deg. A crank shaft is put in place, and 
the table turned again. When the jig arrives in the 
third position the crank shaft is coupled up with a 
30 horse-power motor and rotated for about twenty 
minutes while the bearings are gradually tightened 
down. They are, of course, copiously lubricated 
during this process and are thoroughly bedded down. 
The table having been turned through another right 
angle the crank case is removed and another put in 
its place. 

Another ingenious machine which has been devised 
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FIG. 7--VALVE GRINDING MACHINE 

for grinding in the inlet and exhaust valves of the 
engines is shown in Figs. 4 and 7. In this machine 
an effort has been made to reproduce, as nearly as 
possible, the action of grinding in a valve by hand, 
which is, of course, generally considered to be the most 
satisfactory method, and the inventor has secured a 
motion as similar as is possible with mechanical 
means. 

The machine is provided with a set of vertical 
spindles, which act as drivers for the valves and engage 
with slots in their tops in the same manner as screw 
drivers. These spindles are turned for about one 
revolution and then reverse, but the position where the 
reversal takes place is constantly changing, so that 
there is no fear of the valves or seatings being ground 
into grooves. The valves are also occasionally 
lifted off their seats and dropped again to ensure an 
even distribution of the grinding material. 








FIG. 6—CUSHION BEATER 


The peculiar movement of the driving spindles is 
produced by a horizontal rack, which gears with 
pinions on the tops of the spindles. This rack is 
shown at A in Fig. 4, and it is given a compound 
movement that reciprocates it through a compara- 
tively short stroke, for the purpose of rotating the 
valves, while, at the same time, it moves backwards 
and forwards bodily at a much slower rate. On 
referring to Fig. 4, it will be seen that a crank B and 
connecting-rod C work the rack. The crank, in turn, 
is driven by the worm and worm wheel D, which are 
connected with the belt pulley on the left. If the 
crank shaft were fixed this crank would give the rack 
a simple reciprocating motion, which is not desired. 
The crank shaft is thus moved backwards and 
forwards so that the rack is reciprocated and also 
gradually creeps back and forth. This superimposed 





movement is produced by the worm wheel and worm E. 
This wheel, which is of much finer pitch than the other 
one, also has a crank and connecting-rod F, but this | 
connecting-rod is anchored to the casing of the | 
machine. The carriage in which the two worm | 
wheels are mounted is free to slide within the casing 
on two guide bars GG. Tt will be readily appreciated | 
that as the connecting-rod F is held by the casing | 
the worm wheel carriage must move backwards and | 
forwards under the influence of the worm E, and the | 
creeping motion is thus provided. The occasional 
lifting of the valves off their seats is effected by the | 
bell crank H, the upper arm of which is struck by a 
projection on the ram when it moves to its extreme 
position on the left. 

The remainder of the machinery in the engine 
shop is of a normal character ; but it is noteworthy 
that pneumatic tools are used very largely for such 
jobs as drilling, reamering, driving screws, pressing 
in and out bushes and so forth. The supply of air 
for these purposes is provided by a 50 horse-power | 
electrically driven air compressor, in the centre of 
the shop, which delivers at 80lb. per square inch. 
Another similar compressor is to be installed alongside 
directly. Behind the compressor there are the depart- 
mental chief's offices, which are raised on a platform 
so that they command a view of the whole shop. 
It should be pointed out, in this connection, that | 
there are no partition walls throughout the width 
and length of the engineering section of the works. 

It is not necessary to describe in detail the work 
done on the remaining units of the chassis as the 
procedure is much the same in principle. The gear 
boxes are re-assembled on a comparatively short 
conveyor, which is extended by a long set of rollers, 
so that after completion the gear boxes gravitate to | 
their storage ground. The front and back axles are 
also attended to on short conveyors, but are taken 
away on their own wheels. In the case of the back 
axles the conveyor takes the form of rails laid on the 
floor along which small carriages run. The carriages 
are of such a height that the heavy driving wheels 
can be put on the axles with a minimum of labour. 
Rigid templates are provided for checking the align- 
ment of the axles, and if they are found to be bent 
they are straightened in a press. 

In the far corner of the building there is the depart- 
ment where the road wheels are attended to. Worn 
out tires are first taken off in a set of three hydraulic 
presses, and we noted that it sometimes takes over 
80 tons to force off a tire, while it only required some 
30 tons to put on a new one. A number of acetylene 
welders are stationed in this department to patch up 
faulty wheels. Repairs are made on the wheels with- 
vut the whole wheel being given a preliminary heating, 
and we were told that the method has proved quite 
satisiactory. 

Next to the wheel department there is the spring 
shop, where the springs are made by skilled smiths. 
A large furnace—Fig. 17, page 137—-heated by gas 
taken from the town mains is used for heating the 
springs and they are tempered in water. Every 
spring is tested in an Avery machine—Fig. 18, page | 
137—-and loaded until it is flattened right out, which 
requires some 32 cwt. for a front spring. If the 
spring shows-any*permanent set immediately after 
testing it is scrapped. 

Beyond the spring shop there are the millwrights 
the tool room, which has quite an extensive equipment 
of machines, and the electrical department, where 
magnetos and other electrical gear are overhauled. 

Reverting to the various parts of the overhauled 
chassis, it will be remembered that they have all been 
delivered and stacked on the left-hand side of the shop, 
where they. lie beside the chassis assernbly conveyor. 
This conveyor, the delivery end of which is shown in 
Fig. 19, page 137, is some 220ft. long, and is flush 
with the floor. It is moved, continuously at. a speed 
of 14in. per minute and only requires about 1} horse- 
power to drive it. On this conveyor there is accom- 
modation for ten or twelve chassis at one time, but 
the normal output can be obtained with only six 
chassis on the conveyor at one time. The chassis 
are assembled, piece by piece, as they pass alongside 
the stocks of prepared parts, and the same men 
always do the same job. .An overhead runway 
served by pneumatic hoists is used to put the heavy 
parts in place, and the chassis finally arrives at the 
delivery end of the conveyor ready for the road. 
In this position it stands with its wheels on the 
rollers in the floor seen in the foreground of Fig. 19. 
These rollers are driven by an electric motor and start 
the engine, a man takes the steering wheel and drives 
the chassis away. If, during a drive round the 
works any minor defect is discovered, the chassis is 
taken to a garage in the front centre of the building 
and the fault rectified. Then, after being as 
in order, it goes to the other end of the works to 
pick up a body as described earlier in this article. 








In the opinion of the chairman of the Great Indian 
Peninsula Railway, as expressed when speaking on the 
Heworth report at the meeting of that company on 





January 20th, the position of the Indian company-worked 
railways cannot materially be altered for the better until 
there has been a very large expenditure on equipment, on 
necessary renewals and, in course of time, on much-needed 
extensions. 
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Letters to the Editor, 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


LIVERPOOL AND MANCHESTER LOCOMOTIVES. 


Sre,—I enclose photographs of a jug in my collection bearing 
a representation of the opening procession on September Lith, 
1830. 16 will be noticed that the Northumbrian is drawn with a 
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square smoke-box, a form which is corroborated by the shadows 
shown in illustrations of this engine in the ‘“ Mechanics’ Maga- 
zine " of October 16th, 1830, and in Tur Excrveer of November 
7th, 1884.* The latter is stated to be after a sketch made in 
September, 1830. The pipe under the engine was for diverting 
part of the exhaust steam to the ashpan. 

An etching was published by Shaw in 1831 showing this 
engine with a normal form of amoke-box, and without the last- 





Fes. 3, 1922 


tender locomotive are given. This is in the issue of February 
ard. The issue of February 10th tains an outline drawing 
showing the engine coupled to the tender. 

Deghilage, in ‘* L’Origine de la. Locomotive,” on page 39, gives 
a description and some dimensions, and on Plate IX. gives an 
illustration of the locomotive only. This work is written in 
French, and the measurements are in the metric system. The 
date of construction is given by Deghilage as 1843; thus Ver- 
pilleux would considerably anticipate Sturrock, but your article 
on “ French Locomotives ” tends to imply that Sturrock and 
Verpilleux were contemporaneous. 








VOU 


Swarm % 


LOCOMOTIVE NORTHUMBRIAN 


| The steam tender locomotive was made for Le Chemin de 

| St. Etienne 4 Lyon, and appears to have been satisfactory. 

A. M. Busnene. 
London, January 30th. 


ANGLE COMPOUND AIR COMPRESSORS AT A 
COLLIERY. 
Sin,—With reference to the article in your issue of the 27th, 





JUG COMMEMORATING THE OPENING OF THE LIVERPOOL AND MANCHESTER 


mentioned pipe. The figure in a top hat in the front seat of the 
triumphal car is no doubt intended for the Duke of Wellington. 
Cc. F. Dewpy MarsHatt. 
Guildford, January 23rd, 


* Reproduced 
Tue E.) 


in the aceompanying line engraving.—Eb. 





SOME POLNTS ON MANUFACTURING. 


Srr,—Much as I admire Messrs. Austin Motor Company, 


Limited's, letter to you in your issue of the 20th inst. (page 75), | 


I think that the difference between the English and the American 


manufacturer is that the American created a market, whereas | 


the English maker is waiting to be “‘ given the demand.” 

The English manufacturer has at his disposal equal or hetter 
engineers, workmen and material. The whole British Empire, 
as well as the rest of the world, is as good # market as that 
open to the United States, but there seems to be a lack of con- 
fidence here, which is again shown in the number of well-known 


British engineering firms which are now manufacturing under a | 


foreign licence. 

Are the British engineers not to be trusted by 
world, or is there a lack of knowledge in the pr t 
of our engineering industries ¢ Such backwardness of engineering 
progress must ultimately make the country a second-rate Power, 

T. Moun, 


the financial 





Manchester, January 29th. 


LOCOMOTIVES WITH FOUR EXCENTRICS. 


Srm;—I_ beg to refer Mr. James. Dunlop to your issues of 
February 3rd and 10th, 1865, and in an article entitled ‘‘ French 
Locomotives ” the principal dimensions of the Verpilleux steam 


ra 


RAILWAY 


under the above-heading, and the statement that the makers of 
the Ameriean compressors and motor illustrated and described 
understand that it is the first in the United Kingdom to be driven 
by a self-starting synchronous motor, I have to say that a 
“ Belliss ” compressor was installed at Messrs. Barclay, Curle 
and Co.'s Stobeross Engine Works in 1919, operated by a self- 
starting synchronous motor made by the Lancashire Dynamo 
and Motor Company, and another at one of their shipyards 
about the same time. 
Atsert Cuas. Pats, M.I. Mech. E. 
(Belliss and Morcom, Limited ). 





| Birmingham, January 3st. 

(The Lancashire Dynamd atid Motor Company, Limited, has 
written to us to # similar effect. There is, therefore, very little 
| doubt that the Sullivan Machinery Company was labouring 
| under @ misapprehension when it suggested that its installation 
| of compressor plant at Bowden Close Colliery was the first in 
| the United Kingdom to be driven by 4 self-starting synchronous 
motor. In the article we, of course, made it quite clear that the 
suggestion advanced was the Sullivan Company's and not our 
own. —Ep. Tae E.] 


IvstiruTion: oF WetpiInc EnxGinters.—Members of the 
various sections of the welding industry, at an inaugural meeting 
held January 26th at the Holborn urant, ted the 


oposal to form a new Welding Society embracing all systems 
ot welding. A committee, with em to add to its number, 
representing the different interests, was elected to draft the 
constitution with a view to registration after approval by a 
general meeting, which will be called at an early date. The 
name agreed upon is the Institution of Welding Engineers, and 
| all interested in the waldiny and allied industries will be eligible 
for membership. The offices (pro tem.) are at 30, Red Lion- 
| square, London, W.C }, and the hon secretary (pro tem.) is 
Mr. C. Raggett. 
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A Seven-Day Journal. 


Record Clyde Shipyard Output. 


Ir is an extraordimary occurrence that at oa 
time when the shipbuilding industry is in an unprece- 
dented state of stagnation, and the tonnage of new 
work is dwindling to exceedingly small figures, the 
Clyde yards should have put into the water during 
January a record tonnage for the first month of the 
year. No fewer than nine vessels, representing over 
56,000 gross tons, passed down the ways. 
included two large liners. Unfortunately, the vacated 
berths are likely to remain empty for a considerable 
period unless a drastic change takes place in the 
shipping industry, and shipbuilding costs are reduced. 
In a word, this record output coincides with the 
blackest prospects of which those now engaged in 
the shipbuilding industry have any knowledge. 


Railway Electrification. 


Ir would appear that an actual beginning with 
the work of converting to electric traction the 
suburban routes of the Great Eastern and South- 
Eastern Railways—-and the extension of the South- 
Western and Brighton Companies’ electric routes, is 
now an affair of the near future. In his speech at 
Sheffield the other day, Mr. Arthur Neal, speaking 
as the representative of the Ministry of Transport, 
said that negotiations were now in progress which 
he hoped would result in starting up these schemes. 
It would seem that Sir Philip Nash is presiding over 
a small committee which is making an inquiry into 
the question, and although there will be formalities 
te comply with, Mr. Neal thinks that success will be 
the outcome of the committee’s work. Details of 
the schemes which would be carried out by the rail- 
ways named have been made public. They include 
the electrification of the Brighton main line, and the 
conversion of a large mileage of suburban railways 
te which electric traction is particularly applicable. 


Powerful Aerial Lighthouse. 


A CONSIDERABLE increase in the range over which 
aerial lights will be visible will be made when the new 
light on Mont Afrique, near Dijon, is available. The 
contemplated power is said to be 1000 million candles, 
which should make the light visible to high-flying 
aeroplanes at a maximum distance of over 200 miles 
under favourable conditions. The range of the 
existing lighthouses which have been established on 
the London—Paris route is from 20 to 40 miles. The 
light on Mont Afrique will exceed in candle-power any 
vf the lights now used for the guidance of shipping. 


High-speed Tramway Services. 


In the course of the next few days a number 
of high-speed tramway cars will be put into service 
gn some of the routes operated by the London 
County Council. The new cars are very similar in 
appearance to the existing types, but they are 
equipped with 60 horse-power motors, whéreas the 
existing ears have only 44 horse-power motors. The 
lighting and ventilation arrangements have also 
been improved, and greater protection from the 
weather has been provided for passengers using the 
upper deck, Additional safety devices have also 
been incorporated in the design. Trials have shown 
that even with a trailer attached the new cars can be 
driven at the same speed as cars of the old type 
without trailers, It is assumed that they will be 
used with trailers in the first instance, as a few high- 
speed cars sandwiched in with lower-speed vehicles 
running on the same track would be unable to 
average a greater speed than that of the lowest speed 
car, and would have no effect in accelerating the 
services. 


Radium Mining in Cornwall. 


Work is to be resumed on the uranium lodes which 
are known to exist at the Tolgarrick Mine near Truro. 
It has been decided to treat the ore for the production 
of radium in situ and thus establish a new branch of 
the mining industry in Cornwall. The mine was 
opened up and the lodes proved in pre-war times, 
but work was abandoned during the period of 
hostilities, The necessary plant and machinery for 
the resumption of active operations is, however, on 
the spot, so that there should be no undue delay in 
putting the mine into the productive stage. 


Helium for Airships. 


Mcc# interesting matter contained in the 
report of the United States Advisory Committee for 
Aeronautics, The belief in the airship, which is 
characteristic of American aviation circles, is reflected 
and confirmation is given to the statement that the 
United States Government has commissioned the 
Zeppelin Company to build a ship to take the place 
of the R38. The part of the report which has 
attracted most attention among advocates of the air- 
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ship in this country is that which deals with the use 
of helium for purposes of inflation. We are reminded 
that the natural gas wells in the United States give 
that country a practical monopoly of the supply of 
helium, and it is recommended that steps should 
be taken to conserve these resources, which are being 
dissipated at a rate which threatens exhaustion 
within a period of twenty years. It is said that 
helium is escaping into the atmosphere in quantities 
sufficient to fill four large airships a week. The report 
therefore recommends that the Government acquire 
and seal for future use the best helium-producing 
gas fields, that research work be undertaken with the 
object of evolving an efficient process for the extrac- 
tion and refrigeration of helium, and that the Govern- 
ment continue experimental work in connection with 
airships. It is stated that many successful flights 
have been made with an airship inflated with helium, 
and the intention underlying the reeommendation of 
the Committee's report is that America shall possess 
resources and knowledge with which no other nation 
could successfully compete. 


British Engines for Foreign Aircraft. 


Ir is satisfactory to learn, on the authority of news 
received at the London Air Station, that the designer 
and builder of the Fokker aeroplane, after tests of 
both German and American engines, has decided to 
use British engines for his commercial machines. 
A contract has indeed been already placed, it is 
reported, for a number of 450 horse-power Napier 
** Lion” engines, which are to be fitted to the latest 
type of Fokker monoplane. The same engine has 
also been ordered for new French machines which are 
to run in the London—Paris air service. These 
aeroplanes, which are to be designed for a speed of 
130 miles per hour, will be equipped with two Napier 
* Lion ” engines. 


Sydney Harbour Bridge. 


Four months have elapsed since tenders were 
invited for the construction of the large cantilever 
bridge which it is proposed to erect over Sydney 
Harbour, and surprise has been expressed in some 
quarters that no bids have yet been made. It appears 
to have been overlooked that to get out a tender for a 
work of this description is a labour of many months, 
and that. existing conditions in the materials and 
labour market and the prospects of a decline in the 
cost of materials and the wages bill at an early date 
have added to the difficulty of calculating the cost of a 
bridge which is to be over 3800ft. in length and wide 
enough te carry four lines of railway, a motor track 
and an ordinary roadway and footways. As, however, 
the date for lodging tenders with the Public Works 
Department at Sydney has been extended to October 
31st next, there is ample time for the few British firms 
capable of undertaking the work to prepare estimates. 


Large Contract for British Firm. 


Rumours which have been current that a large 
contract for grain elevating machinery had been 
secured by Spencer and Company, Limited, of 
Melksham, have now been confirmed. The contract 
which has been placed by the Government of South 
Africa is for an amount between £400,000 and 
£500,000, and should provide employment for a large 
number of hands for a period of at least eighteen 
months. It is understood that the South African 
Government has framed a comprehensive policy for 
the development of the agricultural resources of the 
Union, and that the provision of grain elevating 
machinery is a feature of the scheme. A large ship- 
ping elevator is to be erected at Durban, and another 
of somewhat smaller capacity at Capetown, and 
thirty-four will be. provided in different districts of 
the Union. The contract which has now been 
awarded includes the whole of this elevator pro- 
gramme. It is stated that the order has been obtained 
in face of continental and American competition. 


Imperial Wireless Chain. 


THE most interesting part of the report of the 
Wireless Telegraphy Commission is that which deals 
with the type of plant to be installed at the various 
stations. As a result of recent technical develop- 
ments the recommendation is made that the trans- 
mitting stations in England, Canada, Australia, 
the Union of South Africa, India, and Egypt should 
be equipped with thermionic valve plant, but that 
in view of the skilled attention demanded by that 
apparatus in its present stage of progress, the isolated 
stations in East Africa, Singapore and Hong Kong 
should be equipped in the first place for arc trans- 
mission, and that the new valve plant should only be 
added after practice has become standardised, The 
suggestion to adapt the ex-German station at Wind- 
huk is rejected in favour of an entirely new station 
near Johannesburg. The Commission also recom- 
mends that each transmission station should be 


capable of working with either of two wave lengths 
as may be appropriate to the time of day and the 
atmospheric conditions, and that each receiving 
centre should be provided with antennz and apparatus 
sufficient for working simultaneously with the other 
stations normally communicating with it. The 
thermionic valve sets should be capable of transmit- 
ting continuously at hand speed and at 90 words a 
minute at full power for reception at a range of 2500 
miles. As the result of an inspection of the valve 
plant at the Carnarvon station of the Marconi Com- 


pany, the conclusion has been reached that that 
installation is of about the order of magnitude 
required in the chain stations. The Carnarvon 


station has succeeded in communicating direct. with 
Australia at some hours of the day, and it is regarded 
as certain that the chain station in England, which 
would be of three or four times the signalling strength 
of the Carnarvon station, could communicate with 
Australia through a longer diurnal period. 


Safeguarding the Water Supply. 


A NUMBER of experts have been in conference at 
the Ministry of Health to consider what measures 
should be taken in view of the shortage of water 
which now exists, and which is not unlikely to reach 
a more acute phase in the near future. The com- 
mittee is essentially a technical body and one of the 
questions which has had to be considered is the best 
method of treating water, which as a result of last 
year’s drought might not in the untreated state be 
safe for domestic purposes. As no fewer than 
126 local authorities have given notice of a threatened 
water shortage the question at issue is one of great 
public importance. It will not only be nécessary to 
consider methods of treating the water available 
from the ordinary sources of supply to make it fit 
for use, but of how far it may be possible for water 
not now used for domestic purposes to be so treated. 
In view of the possibility of another drought next 
summer, it is essential that action should be taken 
without delay. 


Railways and Road Transport. 


Orronents of the policy of the railways to obtain 
extended powers for road transport have been 
exceedingly active during the past few days follow- 
ing the depositing of Bills by English and Scottish 
railway interests to obtain powers to conduct indepen- 
dent road transport. A study of the measure which 
has been deposited on behalf of the North-Western 
and Midland group suggests that most of the grounds 
of opposition have been considered, and the necessary 
safeguards provided. One of the principal objections 
on the part of existing road transport concerns 
to the railway companies’ proposals is that they 
would place the railways in a position by rate-cutting 
tactics to obtain a monopoly of road as well as 
railway transport. The Bill to which reference 
is made provides, however, for the control of road 
rates in railway-owned vehicles being placed in 
the hands of the Railway Rates Tribunal, which 
under the Railways Act has the power to reject 
rates which are uneconomical and would com- 
pete unfairly with existing road transport or 
with coastwise shipping and inland waterways 
transport. It is stated that the railway companies 
have no intention to cut rates, but recognising that 
for certain classes of traffic road transport is cheaper 
than rail, desire to carry in their own vehicles traffic 
which was formerly consigned by rail. Motor manu- 
facturing interests are placated by a clause which 
will prevent the railway companies manufacturing 
any road vehicles for the new services, so that their 
invasion of the road arena should give a stimulus 
to British motor industry. The monopoly argument 
was again put forward this week at’ a meeting con- 
vened by the Scottish Commercial Motor Users’ 
Association. The application of Scottish railway 
companies for road powers has also been before the 
Council of the Edinburgh Chamber of Commerce, 
and a strong hostile resolution has been carried. 


Controlling Aeroplanes in Fog. 

Tests which have been carried out with a system 
of guiding aeroplanes in fog by means of the reception 
of impulses from a ground cable are reported to -have 
yielded satisfactory results. The apparatus, which 
has been designed by Lieutenant Loth, of the French 
Navy, will, it is believed, enable regular commercial 
flights to be made under night and fog conditions 
which at present render air services impossible. 
The pilot is able by means of the receivers installed 
en the machine to ascertain his position with remark- 

ble accuracy, and it is understood that a cable will 
be laid on a portion of the London—Paris route in 
the near future. Night flying in clear atmospheric 
conditions will be assisted by the modification of 
marine jights to suit-the needs of aviators, by landing 
lights; and by the development of improved navigation 
lights on the machine. 
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During them, 


The results of these trials, 
technical experts from many other manufacturers of 


reproduced below, are of special interesi, as they were 


No. II.* 


Engine. 
By GEORGE J, STEINHEIL, B.Sc., M.LA.E. 
Tue Nobel-Diesel engine described in the last issue 
underwent, a few months ago, a series of official trials 
under the supervision of Professor Anders Rosborg, 


1600 B.H.P. Nobel-Diesel Marine 


obtained by an independent consulting engineer of 
high scientific standing, and in presence of two 


representatives of Lloyd’s Register. 


of Stockbolm University. 


Diesel engines, as well as representatives of various 
shipping companies and of the Swedish Admiralty, 
visited the works of the Swedish Nobel-Diesel Com- 
pany, Limited, at Nynashamn and inspected the 


Diesel 


engines are built in accordance with Liloyd’s require- 


ments. 


It is needless to say that all Nobel- 


engine. 
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For the measurement of the power developed by 


the engine a Heenan and Froude hydraulic dynamw- 
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FIG. 1—WORKING CYLINDER DIAGRAMS 
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meter was used, with a length of beam equal to 


3987 mm. The brake horse-power was calculated by 
* No. L. appeared Jaguary 27th, 
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| 
| the following formula :—Brake horse-power var 
| where P denotes the brake load in kilos. at the end of 
| the beam and nis the revolutions per minute of the 
engine, The dynamometer was checked carefully for 
accuracy and sensitiveness. For the measurement of 
the speed, a tachometer was fitted to the vertical 
shaft, and another similar instrument was connected 
| to the shaft of the dynamometer, which was direct - 
| coupled to the engine. These tachometers indicated 
‘the revolutions per minute of the engine directly, 
whereas from a fuel pump was driven a revolution 
counter, by means of which the exact mean revolutions 
|per minute for eaeh test could be calculated. The 
indicators used—of the Rosenkranz standard outside 
spring pattern—were calibrated before the teste. The 
| indicators were fitted to all the cylinders, scavenging 
|pumps, compressors and air receiver. Indicator 
| diagrams were taken during each test. In Figs. 
1 and 3 are shown diagrams of the working cylin- 
ders, air compressors and scavenging pumps. Indi- 
| cated horse- -powers were calculated from the diagrams, 
|and are given in the table of trial results. For the 
|measurement of fuel consumption the fuel servise 
tank was placed on a sensitive sliding poise balance, 
and the tank was connected to the fuel pipe of the 
engine by a light rubber tube. Stop watches were 
used to take the time for the consumption of 50. 100 
or 200 kilos. of fuel. The fuel consumption per hour 
was then calculated. The fuel used was a Diesel oil 
(Galisol), and from the analysis of samples of it made 
| by the Swedish State Testing Laboratory it possersecd 
a specific gravity of .86 at 20 deg. Cent. The calorific 
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| value (Lower) was 9960 cal. per kilo., or 17,900 
| B.Th.U. per pound; flash point, 74 deg. Cent. The 
| temperatures of the engine-rodm, scavenging air, 
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| FIG. 4--SCAVENGING AIR PRESSURE AND HORSE-POWER 
| 
| cooling water and exhaust. gases were taken. The 
seavenging air pressure was measured by means of a 
| water-column gauge, whilst higher air pressures were 
| measured by means of pressure gauger of the Bourdon 
| type, which were calibrated before the trials. All 
| cooling water was collected inte a common outlet 
| Pipe to which a water meter was connected. Reading» 
| were taken during each test. Samples of exhaust 
gases were collected in glass bottles and analysed by 
| means of an Orsat apparatus. 

The object of the tests was to investigate the per- 
formance of the engine at various loads and speeds, 
and also its manceuvring qualities, viz., starting, 
| reversing, slow speed, &c. The programme of the 

| trials was as follows :—August 23rd, 1921, the fuel 
| consumption tests No. 1-6-—-see table—at different 
| loads and speeds, during a five-hours’ continuous run. 
August 24th, 1921, mancuvring trials and three fuel 
consumption tests. September 10th and llth, 1921, 
twenty-four hours’ continuous trial at full load 
(1600 brake horse-power) and normal speed (105 
revolutions per minute). This test was finshed with 
a half-hour’s run at an overload of about 10 per 
cent., whereupon the engine was stopped and the 
temperatures of bearings, pistons, &c., were measured. 
The trials may be summarised as follows :—The 
engine wae quite cold before starting, and it took 
2-3 seconds to start the engine by turning it on start - 
ing air for 1-2 revolutions, The ure in the 
starting air reservoir dropped from 17.75 atmo- 
spheres (252 Ib. per square inch) to 14.5 atmospheres 
(206 Ib. per square inch), which corresponds to a 
| consumption of starting air reduced to atmospheric 
pressure of 6.5 cubic metres (230 cubic feet). These 
resulte agree very closely with those of previous 
starting tests of the same engine. After the start 
the engine worked at full load with perfect regularity. 
It was reversed from full speed ahead to full speed 
astern in 8 seconds, also vice versa in a similar interval 
of time. The construction of the dynamometer did 
| not allow the application of load for astern running. 
| By diminishing the fuel supply, the speed of the 
| engine was brought down to 28 revolutions per minute, 
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and at this speed the engine fired regularly without 
any inclination to stop. (A few weeks after these 
trials, when the attendant engineers were more accus- 
tomed to the control of the engine, speeds as low as 
25 revolutions per minute were easily obtained for 


continuous periods.) When the load was suddenly | load the gases emanating from the exhaust pipe could 
thrown off the centrifugal governor prevented racing | be faintly seen, but at normal full load and at light | 5, 


above 130 revolutions per minute. 

Full Load \Tests.—During the twenty-four hours’ 
trial the engine worked at 106 revolutions per minute 
and the output was:—First hour and a-half, 948 
brake horse-power ; next hour, 1237 brake horse- 
power; next twenty-one bours, 1620 brake horse- 
power; last half-hour, 1752 brake horse-power. 
During this last test the mean effective pressure on 
a brake horse-power basis worked out at 5.72 kilos, 
per square centimetre, or 81}]b. per square inch. 
When the engine was stopped after this test it was 
found that the pistons, cylinders and bearings had 
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FIG. 5—MECHANICAL EFFICIENCY DIAGRAM 


reached only normal working temperatures; the 
hottest big end bearing having a temperature of no 
more than 45 deg. Cent., or 113 deg. Fah. 

On September 14th, 1921, a test, not in the presence 
of Professor Rosborg, was made by the engineers of the 
works, with an output of 1958 brake horse-power at 
108.4 revolutions for a period of three-quarters of an 
hour. The fuel consumption (Texas oil) amounted to 
191.4 grammes per brake horse-power (.422 Ib.). 
This test is shown on the table of trial results as No. 14. 
In perusing the above table one notices the remark- 
ably low and steady fuel consumption even at light 
loads. The figures for full load, when reduced to the 
standard calorific. value of 10,000 cal. per kilo. 
(18,000 B.Th.U. per pound), are 178-180 grammes per 
brake horse-power per hour (.393~.397 Ib.), and for 
half load 187 grammes (.413Ib.), thus showing an 
increase of about 5 per cent. only. The lubricating oil! 
consumption was kept practically constant during 
all the tests. It was 10 kilos. for three hours; or 
equivalent to 2.1 grammes per brake horse-power- 
hour. No speciai economy in lubricating oil was 
attempted during these tests, and this accounts for 
the above figure. The mechanical efficieticy or the 
ratio of brake horse-power to indicated horse-power 
was as high as 82 per cent. at the highest load, and 
at half load dropped to 70 per cent. The internal 
losses of energy in the engine can be divided into 
three categories : Scavenging pump work, air com- 
pressor work, friction (including cooling pump work). 
Of these the scavenging pump work and friction are 
practically constant at constant speeds. The com- 
pressor work, on the other hand, increases with the 
increase of M.E.P. on account of higher blast pressure. 
The pressure of the scavenging air and the work of the 
scavenging pumps alter considerably with the speed. 
Nevertheless, the scavenging pressure is very low ; 
at full load (1600 brake horse-power, 105 revolutions 
per minute) it was only about 1100mm. of water 
column (1.61lb. per equare inch). The temperature 


of the exhaust gases followed regularly the power 
output or M.E.P., though it was to some extent 
affected by the speed. The temperature of these 
gases was as low as 330 deg. Cent. at the highest load, 
owing to the large amount of surplus scavenging air. 
The M.E.P. could be kept high owing to the proper 
filling of the cylinder. At half load the exhaust 








| temperature was 200 deg. Cent. The analysis of 
|exhaust gases taken from three full-load--samples 

showed them to be of consistent composition, viz, :— 
| CO, — 4.75 per cent.; O,— 14.40 per cent.; CO 
| — 0.10 per cent. ; N — 80.75 percent. At maximum 


| loads the exhaust was practically invisible. The blast 
| pressure varied from 40-50 atmospheres (570-710 Ib. 
per square inch) at half load, or a M.E.P. of 2.7 kilos. 
per square centimetre (38.5 1b. per square in.) to about 
57-60 kilos. per square centimetre (800-850 lb. per 
square inch) at full load. The normal compression 
pressure is 30 kilos. per square centimetre (426 Ib. per 
square inch), During the fuel injection and combus- 
tion period the pressure increased to between 35 and 37 
kilos. per square centimetre (514-525 Ib. per square 
inch). On account of the large quantity of cooling 
water, its rise in femperature was very small, only 


TEMPERATURE OF 


| the necessary information for the erection of the plant. 
(5) Should prepare requisitions for materials to the pro- 
duction department, which will arrange for purchase and 
delivery in accordance with the programme ahead. (c) 
Should be responsible for all alterations and extensions to 
lant, blocks and dies, design and lay-out of jigs and tools. 
e section of the drawing-office responsible for this may 
| or may not be part of the workshop administration. 
(3) Production Department.—It is the business of this 
department to know every single item which constitutes 
| the finished product, and every operation involved in the 
| manufacture of the various items made. It must have the 
| necessary knowledge and acquaintance with the produc- 
| tion problem to enable itself to keep deliveries balanced in 
relation to time and method of manufacture and erection. 
| (a) This department should plan ahead all work in hand 
on all orders. In order that this may be efficiently carried 
out, it is necessary for the production department to be 
thoroughly conversant with the firm’s polic Imme- 
diately a contract is secured the production departiment 
should prepare a programme of requirements on 


| 
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FIG. 6—EXHAUST 


about 10 deg. Cent. at half load and at full load the 
temperature rose from 14 deg. to 30 deg, Cent., a rise 
of 16 deg. 





Organisation of Production. 


“* ORGANISATION of Produetion '' was the title of a paper 
read before the Manchester Association of ineers, on 
January 27th last, by Mr. J. W. Curtis, A.M.I. Mech. E. 
The author is an enthusiast regarding the use of graphic 
charts in connection with production organisation, so that 
the management can ascertain the state of the business at 
any time and foresee with a fair degree of accuracy what 
is likely to happen im the near future. The author said 
that by the aid of a production department the general 
manager of a works, while deputing detailed management 
to others, has a means of “ keeping in touch ” with and 
knowing the details of the position of any contract while 
keeping his mind free for the larger issues. From the 
records kept by the production department it is possible 
for the general manager to know the progress of the work 
as a whole and the relationship between all departments. 
In this way causes of delay can be investigated, and the 








general manager can deal with difficulties too great for his 
subordinates to tackle. The system of production organi 
tion advocated and described in the paper is one which | 
has been devised and developed to meet the requirements | 
of a medium sized works whose business it is to supply 
and erect more or less complete installations of coal 





.should be under the control of the works’ manager.) 





carbonisation plant for gas undertakings. The main 
contracts cover a great variety of work, including founda- | 
tions, buildings, brickwork, steel structural work, elevating | 
and conveying machinery, driving gear, gas, tar, water | 
and electricity supply and fittings. There are also generally | 
many minor contracts for re-building existing installa- | 
tions on up-to-date lines, as well as detail orders for spare | 
parts. 

The organisation suggested for such a works comprises 
the following departments with their respective func- | 
tions :— 

(1) Designs and Estimating Department.—({a) Should be 
in an office separate from the general drawing-office, but | 
having access thereto. (b) Should prepare all schemes and | 
desi (c) Should revise all standard designs periodi- 
cally. (d@) Should prepare all estimates and costs up to | 
the labour figure. For this purpose up-to-date working | 
costs should be available from the accountant’s depart- | 
ment. 

(2) General Drawing-office—{a) Should prepare ail 
detail drawings, material and general quantities, including 





TEMPERATURES AND EFFECTIVE PRESSURES 


the tender, drawings and specification, with dates to suit 
the final date of completion which has been agreed upon. 
This e should co-ordinate the work involved in 
the drawing-office, works and on the site for erection, and 
from it separate programmes should be drawn up for dis- 
tribution to each department concerned. (6) Should 
carefully ascertain and keep constantly in touch with the 
capacity of the works and plant and changing conditions 
as they arise. (c) Should see that the firm's own plant is 
used as far as possible on work which cannot be con- 
veniently sublet.to specialists at a cheaper rate. (d) 
Should keep accurate records of progress on key items and 
compare these with the programme ahead, for the purpose 
of acquainting the ma ment of the true state of affairs 
from time to time. (e) Should report to the management 
on the advisability of sub-letting work to outside sources 
of supply and should advise necessary with plenty 
of notice, the introduction of overtime or night shifts in 
any department, in order to maintain continuity of sup- 
plies to contracts or for the purpose of balancing work due 
to troubles of any kind in any department. (f) Should 
forecast the possibility of completing contracts in the 
agreed times, and should point out, as near as possible, any 

ity for lerating or retarding any individual con- 
tract. (g) Should know the state of the stock, and have 
the power to take from stock to suit the requirements of 
contracts in progress. (h) Should purchase all materials 





| (raw and finished) for contracts, whether for fabrication 


in the firm’s own works or for delivery direct to the site 
from outside sources. (The purchase of all materials such 
as tools, works supplies, &c., for use within the works 
(*) 
Should arrange for deliveries to agree with the require- 
ments of the programme ahead. (j) Production from all 
departments should be governed by the principle of “* pro- 
gramme abead.” Every year should have its “ general 
arrangement " programme laid out, having due regard 
(1) to the relation of the expected outpue, (2) to the 
capacity of the works plant. 

The author stated that it was a mistake to assume that 
production control could only be applied to mass produc- 
tion or speciality work. It had been shown in his paper 
that production control could be successfully applied after 
careful development in a works in which the articles manu- 
factured were numerous and varied and the work further 
complicated by erection on site. 








Tue International Fair for the sale of books and for the 
exhibition of machifiery and appliances used in the print- 
ing trade will be opened at Florence, during the last 
week of April, and will remain open until July. 
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Railway Matters. 


Tue Ceylon Observer learns that a suggestion has heen 
made to the Government for the electrification of the rail- 
way on the Kadugannawa incline, when the hydro-electric 
scheme is put into operation. The length of the incline 
is nearly 12 miles. 

Tue South-Eastern and Chatham Railway bridge over 
the Medway at Rochester, which has been closed for two 
years owing to damage by fire, has been reopened. It has 
been reconstructed by the Cleveland and a: 
is to be known 


ing Com , Limited, of Darlington, 
as the Cleveland bridge. 
Tue railway statistics for October last are not of the 
© month of October, | 
month. Despite this, eve we ( gy Neale per 
cent. fewer passenger journeys than in . Passenger 
train mileage increased 9 per cent. 





Tuere is nothing in Part IV. of the. Reilways Act, 
which deals with and conditions of to make 
any award of the 1 Wages Board In 


viow of this fact the meeting yesterda (Thursday) of 
the executive of the Natio cian of Miliwayiion $0 
consider the Scottish award is of interest. _ 

ee i ee ae 
compen -those of the Lancashire and 
which pays ; 


. for Year, the same as 1920, 
the G 

24 nar aa itter is a hncad ty ge fastgrent 
os wee view of the fact that interim 


Tue railway companies have resumed the issue of the 
weekly traffic returns, whieh, of course, contain no com- 
parative figures, as for the first seven months of last year 
the railways were controlled. The first returns issued show 
that there is no uniformity as to the day on which the 
week ends ; some have Sunday, others Saturday, whilst 
the Irish companies have Friday. 


In some observations on the change of name from 
“Lancashire and Yorkshire” to “ London and North- 
Western” in the miscellany column of the Manchester 
Guardian of January 16th, it is said that over the booking- 
office at London-road Station, Manchester, may still be 
Tievninghasm Boiiwey, 1899°" and that over the elo 

i ys an over 
Oldham.-road goods station there is plainly di 
‘* Manchester and Leeds Railway.” 

Fores officers*of the late Lancashire and Yorkshire 
Railway will be interested in noting that the two authors, 
Sir Fowler and Mr. H. N. Gresley, of the paper on 
“Continuous Brakes for Freight Trains,” read and dis- 
cussed at the Institution of Civil Engineers last month; 
were both at one time connected with that system, that 
the President, Mr. W. B. Worthington, was its chief 
engineer, the first speaker, Sir John Aspinall, was its chief 
mechanical engineer and then general manager, whilst 
another speaker,’ Mr. R. E. L. Maunsell, had also been 
connected with the company. 

ADDRESSING @ recent Meeting of the Surveyors’ Institu- 
tion, Mr. W. R. Dayidge pointed to the need for increased 
speed on the London tube railways, which had so many 
stops that the average overall speed could not be much 
more than 18 miles an hour. The heavy cost of these rail- 
ways, averaging £600,000 a mile, was almost entirely due 
to the cost of the stations, which were responsible for 
three-fourth® of the outlay. If the stations, said Mr. 
Davidge, were kept five apart, a railway of double 
length could be constructed at half the price and provide 
rapid transit to the outskirts. 


In response to representations made by the Royal 
Agricultural Society of England and others, all the prin- 
cipal railway companies in Great Britain have agreed to 
reinstate during the coming season the arrangements which 
were in operation prior to 1917 with regard to unsold 
articles carried by railway and transferred from one 
agricultural show to another or exhibited at several con- 
secutive shows and returned to the original sending station 
without being sold. This means that on production of the 
necessary certificates such goods will be charged at half 
the ordinary conveyance rates. 


Sreak1Nc at Sheffield on the 28th of January, Mr. Arthur 
Neal, Parliamentary Secretary to the Ministry of Transport, 
said that he was hopeful that within a short time, by 
friendly negotiations now passing between the Ministry 
of Transport and some of the powerful railway companies 
in the South of England, a scheme of electrification would 
be started which would provide work for a number of the 
unemployed. He had at their request appointed a 
chairman, Sir Philip Nash, to preside over a small com- 
mittee which was i into the question. “‘ The 
formalities may take some time,” added Mr. Neal, “ but 
I have no hesitation in saying that some scheme will 
proceed.” 

WueEw the 4.35 p.m. express from Euston to Birmingham 
was about 1} miles south of Blisworth on the evening of 
the 27th ultimo, the right-hand step of the tender engine 
No. 1725, “George the Fifth” csee—bemsne detatiea 
and fell on to the permanent way. Rebounding, it struck 
the side of the leading coach and smashed nearly all the 
glass, and was then thrown towards the up line. The 
10 a.m. from Glasgow happened to be approaching— 
engine No. 5000, Coronation, also of the “ George the 
Fifth "’ class—and it was struck, doing slight damage to 
the engine and considerable damage to the first coach. A 
passenger in the Birmingham train was,killed. At Major 
Hall's inquiry on Wednesday the driver said he found two 
bolts loose on taking over the engine at Bushbury on the 
morning of the accident, and another bolt loose when at 
Euston. Captain Beames, the divisional mechanical 
engineer, Crewe, said the tender came into Crewe works for 
general repairs in October. Among Other repairs the steps 


at 


were taken down and refitted and new bolts provided. 
Reports were put in as to this particular step having been 
reported on three or four occasions as loose, but all who 


Notes and Memoranda. 


In discussing the maintenance of the linings of electric 
steel furnaces before the West of Scotland Iron and Steel 
Institute, Mr. H. Etchells said that the wear on the lining 
was dependent a good deal on the working and manipula- 
tion of the slag. If one got a thin fluid which had a 
high reflecting power. it reflected the heat of the arc on to 
the side walls ; but he had found that by ing at as 
low a voltage as possible, and getting a very slag 
—not one which was simply fluid but frothy all the time— 
the arc was very well buried, and the walls suffered very 
little wear. 

Tue latest report issued by the Swedish Ironworks 
Association shows that exports of iron from Sweden during 
1921 were greatly reduced. Activity at the ironworks and 
mines was also largely curtailed, only twenty-two out of 
133 blast-furnaces being in operation. The production of 
pig iron during the year amounted to 308,600 tons, or 42 per 
cent. of the 1913 production, whilethat of iron blooms and 
ee a, or 31 cent. of the 
1913 production. Exports totalled 147,600 tons, com- 
pared with 502,600 tons in 1913, of iron 
showed an increase, 4,333,000 tons consigned abroad, 
compared with 3,737,000 tons in 1920. Imports of iron 
during the year totalled 128,000 tons. 

Tue January issue of the Radio Review contains some 
notes on the high-power radio station at Qwaki, near 
Tokyo, which was opened in March, 1921. The 
and receiving houses are about 20 miles apart, and the 
former contains are and high-frequency alternator appa- 
ratus of 400 kilowatts capacity. The aerial, which is of 
the umbrella type, is supported by one main tower 656ft. 
high, which is a self-supporting reinforced concrete struc- 
ture weighing about 11,000 tons. This tower is sur- 
rounded by eighteen masts 197ft. high, which are arranged 
n @ circle round the central tower. The station is em- 
ployed for duplex transmission, with the Hawaiian stations 
of the Radio Corporation of America, but it is intended to 
utilise it later for direct European traffic. 


A younce Scottish chgmist, Mr. T. G. Ironside, has 
invented a process of low-temperature distillation of oil 
from shale, in which the powdered shale is pre-heated 
until it is just about to begin giving off vapours. It 
is then mixed, according to a description in the Iron and 
Coal Trades Review, in @ retort with hot sand introduced at 
— of the retort. By these tones the shale 

raised to the temperature necessary for complete 
carbonisation under low-tem conditions, while 
the sand is just a shade hotter, and there is still sufficient 
heat present to distil off the volatiles. So far the process 
has been tested with a makeshift retort in South Africa, 
using the Waaihoek Cannel coal. No sign of clinkering 
of the material was observed in these tests. 

Owrnc to its exceptional qualities, sireonia is particularly 
suitable for the internal linings of metallurgical and 
electric furnaces, and for this purpose the natural zirconia 
ore is frequently quite suitable. Meyer states that a 
zirconia lining used in a Martin furnace in a German 
steel works was still in very good condition after four 
months’ service and could have been used for at least 

ther four ths without being changed. This meant 
php hen edt trad ator se Ew g 
over ordinary refractory material was bei 
Instead of using zirconia earth directly, refractory bricks 
ean be made. Their sale price is rather high, and to lower 
it the idea has been recently advanced of man i 
the bricks of more common materials, such as bauxite, 
‘clay, or silica, and then coating them with pure zirconia. 
The bricks thus obtained are very resistant to the attack 
of slags. 

Amonc the recommendations of the Committee ap- 
pointed by the Ministry of Health to report on smoke 
abatement, there are the following suggestions :—That 
the Central Housing Authority d decline to sanction 
any housing scheme submitted by a local authority or 
public utility society unless specific provision is made in 
the plans for the adoption of smokeless methods for 
supplying the required heat as suggested in the Committee's 
Interim Report. The only exception to this rule should 
be when the Central Authority is fully satisfied that the 
adoption of such methods is impracticable. That gas 
and electricity undertakers should be given every facility 
and encouragement to increase and cheapen the supply 
of gas and electricity, and that the practice at present 
followed by some municipal authorities of over-charging 
for gas and electricity in order to allocate the profits thus 
accruing to the relief of the rates should be discontinued. 


Mvcz# interest has been aroused in Ceylon, according to 
Indian Engineering, by the announcement that Messrs. 
Wolfe, Barry, Lyster and Partners, in their recommenda- 
tions to the Madras Government, favour the selection of 
Tuticorin for extension as a deep-water port. It is esti- 
mated that the work, which will take about five years to 
complete, will cost, approximately, Rs. 152 lakhs, and it is 
stated that the engineers have not overlooked the effects 
which may follow upon the opening of the Indo-Ceylon 
railway route and the competition which may arise from 
Colombo. It is ae lapse that Tuticorin is hardly likely 
to ide such for the oil bunkering of vessels as 
be shortly possessed by Colombo, that Tuticorin 








q 
eannot hope seriously to compete with Colombo as @ port 


of call, that owners will be very loath to permit their 
vessels to call both at Colombo and Tuticorin if it 
can be avoided, because of the delay involved and the 
additional dues which will be incurred. In this latter 
connection, however, everything will depend upon the 
cost of transmitting South Indian goods landed at Colombo 
by the rail route. At present no facilities exist at Colombo 
for landing ‘0 direct from vessel to dockside, and double 
handling po he and Danushkodi is necessary. A 
wet dock will solve the first problem. and an Indo-Ceylon 
bridge will partly solve the latter. However, since Ceylon 
broad gauge railway and South India a metre 
gauge one, handling of goods will still be imperative. 

main point for consideration now is whether, instead of 
developing Tuticorin, it would not be better to make 
Colombo the port and proceed with the temporarily 





could speak on the subject said that loose steps were most 
unusual. 





abandoned project of constructing a railway bridge 
between India and Ceylon by way of Adam's Bridge. 


Miscellanea. 


A LARGE body of high-grade copper ore has been dis- 
covered on the Monarch group at ley, Nelson, British 
Columbia. 


An estimate of Rs. 3,00,000 for the purchase of eight 
electric conservancy lorries has been approved by the 
Corporation of Calcutta. 


Tue discovery of a radium mine in Brazil has been 
reported by Mrs. Alexander Grosse, who has just returned 
from an e ition into the interior. At the base of the 
mountains is a medicinal lake used by the natives. This 
lake is radio-active. 

Tue Chinese Government has authorised the Nether- 
land Syndicate, Limited, to place orders in Holland for 
the construction of 160 railway bridges of various spans. 
These bridges are for the eastern part of the Lunghai 
Railway, which is now being built under the direction 
of three Dutch engineers. 

‘Tue German trade returns for 1921 show that during 
the year i into the country amounted in value, to 
13,700,000,000 marks and during the same period 
to 14,600,000,000 marks. is is the first time since the 
war that there has been an excess of exports over imports, 
which is apparently due to restrictions on the import of 


food. 
Trae Chinese delegates at Washington 
ent whereby the coal 


and 
are said to have eal eel 
and iron mines of the Kiachaw leasehold shal! be operated 
by a company formed under special charter by the Chinese 
Government. Japanese will be permitted to invest capital 
in the enterprise to an amount not exceeding the amount 
of the Chinese capital. 


FRENCH authorities have decided that farmers through - 
out the country are to be advised every day by wireless of 
the Paris Observatory’s weather forecast at the time it is 
made instead of waiting for the morning newspapers. 
Instructions on the erection of a wireless receiver are to 
be sent to all interested, and they will not be subject to 
any State tax for enjoying this privilege. 

At the annual dinner of the Geological Institute of 
India, which was held at Calcutta on January 27th, the 
Governor of Bengal referred to the indigenous iron and 
steel enterprises as a fair index of industrial development. 
Labour disturbances, he added, coupled with political 
unrest, might have a disastrous effect on industrial 
development by demoralising labour and frightening 


Tue first prize in the Transatlantic amateur wireless 
teste has been won by the Manchester Wirel Society. 
The receiving set used in the test was erected at the resi- 
dence of Mr. W.R. Burne, who was responsible for the 
manipulation of the various instruments lent to him 
by members of the society. These instruments, ther 
with the special panel built for the occasion by Mr. e 
himself, enabled the tests to be carried through successfully. 

Tr is reported from Capetown that the Marconi Com- 

has offered to equip South Africa with an efficient 
-range wi service within eighteen months, and 
to run the stati pleted. The pany under- 
takes that its expenditure on the proposed station shall 
not be less than £400,000 exclusive of duty and sites. 
Alternatively the company offers to build and conduct 
stations on joint aceount with the South African Govern. 
ment. 

Accorpine to Canadian statistics, the value of silver 
produced up to the end of 1921 from Cobalt and the 
surrounding districts will reach an aggregate of close to 
200 million dollars. Total dividends from the silver 
mines will exceed 93 million dollars, and, with the treasuries 
containing surpluses which, combined with disburse- 
ments actually made, show a net profit of over 50 per cent. 
of the gross yield, this is regarded as a result without 
parallel in the history of any other mining area. 

Borrnc in the coal area at Morwell, Victoria, has so 
far been carried out only on the western side of the Moe- 
Morwell Railway. Arrangements have, however, now 
been made with the Mines Department to explore the 
ground on the eastern side of the line to ascertain whether 
the deposits of brown coal continue in this area, and to 
determine their nature and extent. Attention is being 
devoted to the utilisation of pulverised brown coal as 
fuel, and plans have been prepared for the installation 
of an experimental plant for the production of brown 
coal in a powdered form. 


SPeakineG at Liverpool recently on the telephone system 
of the country, Sir William Noble, engineer-in-chief to 
the Post Office, vigorously defended it from the criticisms 
which have been launched against it. He denied that 
under private control things would have been better, and 
contrasted it favourably with the system in America. 
Premising that the telephone system should not be sub- 
sidised at the national expense, but should pay its own 
way, he asserted that the present scale of charges was 
justified, but assured his hearers that any possible oppor- 
tunity of reduction would be taken advantage of. 

SALVAGE operations at Oppau are being expeditiously 
forwarded, says the Chemical Trade Journal, cranes 
provided by Kru being employed. The larger part 
of the 7000 tons ft tieeetem sulpho-nitrate left intact 
by the explosion has been removed without accident, 
owing to the careful precautions that were taken. The 
reconstruction of the comparatively undamaged part 
of the works is far enough advanced to permit resumption 
of production, especially of ammonia. Nitro-sulphate 
is no longer being manufactured at Oppau. The com- 
mission instituted by the Reichstag to investigate the 
causes of the explosion has just published its report. 
Two important facts are emphasised :—(1) The sulpho- 
nitrate of ammonia can explode if it contains more than 
50 per cent. of ammonium nitrate, and its detonating 
properties increase as the amount of nitrate contained 
rises above this figure ; (2) it has heen established that 
in the silos at Oppau which exploded, segreyation of 
ammonium nitrate had occurred with the result that in 
several places in the mass the ammonium nitrate content 














of the mixed fertiliser reached 90 per cent. 
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DEPOT OF THE LONDON GENERAL OMNIBUS CoO. 


(For description see page 121.) 


FIG. 8-HYDRAULIC LIFT GEAR FOR BODIES FIG. 9--BODY LIFT AND ELECTRIC TRUCK 


FIG. 10--UPHOLSTERERS' SHOP FIG. 11--SAW MILL 
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FIG. 12—-PAINT SPRAYING OF . 13—MATERIALS CONVEYOR 
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CHINA,—Ketty anp Warsu, Limited, Shanghai and Hong 


Kong. 
Cano Exrress Acency, near Shepheard’s -—~ 
‘airo. 
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CHAPELOT AND Cre., 136, Bid. St. Germain, Paris 
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Herbes, Bruxelles, and 44, Rue Joseph IT., Ostend. 
INDIA.—A, I, Compriper anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay ; Tuacker, Broek anv Co., 
Calcutta. 
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AUSTRALIA.—Gorpon anv Goren, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVEJx AND Mutten, Melbourne, 
ATKINSON AND Co., Gresham-atreet, Adelaide, 
CANADA.—Dawsoxr, Wm... anp Sons, Limited, 87, Queen- 


atreet East, Toronto. 
Gorpon anv Gorcn, Limited, 132, Bay-street, Toronto. 
Monvrreat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yor street, Toronto. 
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NEW ZEALAND—Gorpon anv Goren, Limited, Wellington 
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Witsonw Craic anp Co., Napier. 
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TION News Co., 


Watan, Limited, 
OF AMERICA.—InTernatTionsL News 
85, Duane-street, New York ; Supscerr- 
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American and European Engineers. 
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Ir would never do to take after-luncheon 
speeches at a club too seriously. On such social 
occasions speakers may surely be allowed a little 
latitude, and if they should be carried now and 
then into the paths of hyperbole—the pavéd way 
of public speaking—no one should subject their 
words to rigid analysis ; neither cavilling at those 
things with which they do not agree, nor stressing, 
for their own ends, those in which they concur. 
Hence, when we read in a recent number of the 
Journal of the Engineers’ Club of Philadelphia 
a speech by Mr. Axel Malm, in which the business 
methods of European engineers are favourably 
contrasted with those of American engineers, we 
take care neither to believe, au pied de la letire, all 
that Mr. Malm said about his compatriots-by- 
adoption nor to magnify the praise he bestowed 
upon European engineers. Rather, indeed, do we 
take the opposite course and, recognising how justly 
many of Mr. Malm’s criticisms may be applied to 
ourselves, seek to find in his advice to American 
engineers admonition that may benefit us. 

Put briefly, Mr. Malm charged Americans with 
what we may call “ continentality.””. Now con- 
tinentality is the macrocosmic form of insularity, 
that vice with which every reformer who fails to 
break down her traditions and methods charges 
Great Britain. ‘ We have,” said Mr. Malm, “ the 
largest country in the world, with the most 
wonderful resources. There is no question about 
that at all. We have manufacturing methods 
that are far superior to anything used in Europe, 
but we are so ‘ dog-gone’ large that we think we 
know it all—and we are trying to capture the entire 
world by our American business methods, and it 
can't be done.” Within this great “ continentality ”’ 
there is a lesser continentality, and to it Mr. Malm 
traced the root of the trouble. In America, 
according to him, the engineering student allies 
himself as quickly as he can with some mighty 
concern, “like the General Electric or Westing- 
house or Ford Motor Company ; he never seems 
to think that the little fellows are, in many cases 
accomplishing much more than the big firms, 
because the big firms have an established policy.”’ 
The young man stays with that firm and becomes 
saturated with its methods and its products. But 
some day .he himself becomes a buyer, and he 
places his orders with the firm whose child he is. 
“Nobody else can sell him anything, because 
that is all he knows. Because he learns from the 
General Electric Company, or any other company, 
the American business methods—and he stays at 
home and doesn’t learn any other—he feels that 
this country is so immensely large and he is such 
a big engineer that he doesn’t have to learn from 





anybody else ; but after two months patound he 
won’t know there is an America as far as the build- 
ing of machines is concerned.”’ Another quotation 
will show the contrast with European firms of 
which, Mr. Malm asserted, seventy per cent. had 
had their representatives in America for the past 
three years, visiting every big plant and staying 
at each two or three months. “ Don’t you think, 
while it is an advantage to be so very big, it has its 
drawbacks ? I think it has. I think we have made 
such a success in business, through our manu- 
facturing methods in specialising and through our 
advertising, that we have the feeling that wherever 
we go we are bound to succeed. The Huropean 
knows that. He knows our weak points to-day, 
and the European engineer comes here to study 
a particular design—to find out our weak points, 
and then to go home and try to use our good points 
—and not to tell us a thing about it.” 

It will be recognised, we think, that Mr. Malm 
has been too generous to European engineers and 
probably a little too severe on Americans. We 
fear that even if we allow for much greater activity 
in other European countries than in Great Britain, 
it would be hard to justify the statement that 
seventy per cent. of them have active representa- 
tives seeking knowledge in America and bringing 
it home. But at least this is true, that American 
engineering is more closely studied in this country 
than British engineering is studied in America. 
One has only to contrast: the technical Press of the 
two countries to see that statement confirmed. 
Furthermore, specialisation has not yet gone 


| quite so far here as in the United States, and we 


| still have a fair measure of that flexibility of supply 


| 





which Mr. Malm told the Americans they must 
seek. But with all this we fear the principal counts 
in the indictment would lie as much against our 
own people as against our cousins. Our ‘huge 
Empire gives our young men great opportunities 
of which more advantage might be taken. There 
was a time when no gentleman's education was 
complete till he had made the grand tour. Were 
it only possible for every young engineer to devote 
one year to the acquisition of foreign experience 
the benefit to the country would be great. It 
could be done, as a rule, without great cost, for 
there is always some money to be earned by the 
sincere worker, and if hardships had to be borne, 
why, youth is none the worse for them. There is; 
we are glad to know, a movement towards the 
exchange of apprentices between the nations. It 
can do nought but good, and we hope to see it 
encouraged by employers, by colleges, and by 
technical institutions. 


Automatic Train Control. 


Durine the nine years 1909-1917 inclusive 
13,339 collisions occurred on the railways of the 
United States. Through them 2454 persons were 
killed, 37,724 were injured, and damage to railway 
property alone of over nineteen million dollars was 
suffered. During the two and a-half years which 
ended on June 30th, 1920, 3226 collisions oecurred, 
causing the death of 635 persons, injury to 6240, 
and material damage of over seven million dollars 
in value. These facts have led the Inter-State 
Commerce Commission to take action under a 
section of the Transportation Act of February, 
1920, which provides that the Commission may, 
after investigation, order any railway company 
to install automatic train stop, train control, or 
other safety devices. Notice has now been served 
on forty-nine principal companies ordering them 
to show cause by March Lith why they should not 
install by July Ist, 1924, between designated points 
in their main lines, automatic train stop or train 
control devices complying with specifieations and 
requirements set forth in the order. Complete and 
detailed plans of what the companies propose to 
do are to be submitted to the Commission, and by 
July Ist next full particulars of the, system or 
systems in use and of the number and type of the 
locomotives designated to or engaged on the fitted — 
section are to be furnished, and the companies are 

» “ proceed diligently and without unnecessary 
delay to select and instal! the devices as specified.” 
The installation must provide for either or both 
of the following :—({1) Automatic train stop, é.c., 
the application of the brakes until the train has 
been brought to a stop; (2) automatic speed 
control, i.e., the application of the brakes when 
the speed of the train exceeds a prescribed rate, 
and its continuance until the speed has been reduced 
to a predetermined and prescribed rate. 

In view of the fact that for fifteen months a 
Departmental Committee, appointed by the 
Ministry of Transport, has been considering the 
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question of the use of automatic train control on 
British railways, this action of the American 
authorities is instructive. A history of the events 
that led up to the issue of the order is, however, 
of greater interest. In June, 1906, Congress passed 
a resolution authorising the Inter-State Commerce 
Commission to make inquiry as to the use of and 
necessity for the block system and apparatus for 
the automatic control of trains. It may be observed 
in passing that the necessity for the block system 
was, in those days; more apparent than was the 
need for the automatic control of trains. A Bleck 
Signal and Train Control Board was in 
July, 1907, and remained in existence until June, 
1912. During those five years 1146 devices and 
systems intended to promote the safety of railway 
operations were submitted to it. Its labours 
came, however, practically to nought. The explana- 
tion is possibly to be found in the following sentence 
from the Board’s fourth annual >—* But 
when all is said that can be said in favour of the 
use of automatic safety devices, it still remains 
true that they correct none of the fundamental 
defects in American railway practice. Bad methods 
of operation and management, inefficient super- 
vision and inspections, poor discipline, and 

of co-operation between the different branches of 
the personnel, deficient structures, roadway and 
equipment, all of which introduce fundamentally 
dangerous conditions, still exist and cannot be 
remedied by the use of automatic appliances.” It 
is of interest also to note that as a result of several 
serious collisions in and immediately prior to the 
year 1912, the New York, New Haven and Hartford 
Railroad Company offered a reward of ten thousand 
dollars for a perfect system of automatic train 
control. _ Well over fifteen hundred ideas were 
submitted, but only five per cent. of them were 
thought worthy of consideration. Since 1912 this 
question has constantly been brought under notice 
in the accident reports of the Bureau of Safety of 
the Commission. But despite the bad accident 
record we have quoted, the frequent recommenda- 
tions of the Commission and the appeals for ideas 
to be submitted, it remains the fact that the only 
steam-operated railway lines trying automatic 
train control are the Chicago and Eastern Illinois, 
the Chesapeake and Ohio, and the , Rock 
Island and Pacific. It is important to note that 
the Commission says to the forty-nine railway com- 
panies, “the automatic control of trains is prac- 
ticable.” As its use is now made compulsory, 
there being no appeal against the order, future 
developments will be awaited with interest. 

But whilst automatic train control may be con- 
sidered practicable in the United States, it by no 
means follows that it is so in Great Britain. The 
climatic conditions there may be worse than here ; 
but, on the other hand, all American trains, 
passenger and goods, have continuous brakes, 
practically all the rolling stock is company owned, 
there is little foreign running, i.e., one company 
running over the tracks of another, and not only 
is there, proportionately, less signalling, but what 
there is is without the complications to be found 
here. The difficulties to be met with before auto- 
matic train control could be used here were reviewed 
in a leading article which appeared in Tue Enct- 
NEER of October 8th, 1920, when the appointment 
of a committee to consider this question in its 
relation to British railways was contemplated. We 
have not the least idea when this committee, over 
which Colonel Pringle is presiding, will report, nor 
in what terms. Train control is, of course, possible 
and may be practicable. But it does not follow 
that it is expedient. In the article just named we 
said we found on looking through our file of acci- 
dent reports that during the ten years 1910-1919 
reports were made on fifty-five collisions which had 
been caused by drivers passing si at “ danger.” 
Since then, and up to and including the report, 
issued last week, on the collision of November 26th 
last at Birmingham (New-street), ten more such 
accidents have occurred, making sixty-five in 
. twelve years, or an average of less than six a year. 
Such results hardly warrant the compulsory 
adoption of automatic train control. Moreover, 
automatic control will not prevent all such 
collisions. Take, for example, that of September 
26th last at Dawlish. The driver knew that the 
“ distant ” was against him and he had his train 
well in hand. Train control would have done no 
more. Yet he over-ran the home signal and came 
into collision with a goods train. Or take the 
Birmingham accident just mentioned. It occurred 
inside a busy station, and as all the signals at the 
entrance were at “ clear,”’ and as the driver entered 


the station with his train well in hand, we cannot 
see how train control would have prevented that 
Obviously, there is no pressing reason 


collision. 





for its adoption here, and seeing, then, that it is to 
be so th y tested im the United States, it 
might not be bad policy to see what is done there 
before any definite steps are taken in this country. 








Institutionof Mechanical Engineers, 
North-Western Section. 


Tue North-Western Section of the Institution of 
Mechanical Engineers has been rather unfortunate 
this session in connection with its ings. The 
attendance of members on Thursday, the 26th ult,, to 
hear Messrs. Denny and Knibbs’ paper entitled 
“Some Observations on a Producer Gas Power 
Plant,” was the smallest we have yet seen in Man- 
chester, in spite of the fact that engineers in this 
district are usually very remand yan sachin a, 
connected with he. internal combustion 
There were probably two reasons for the oasevend 
lack of interest on this occasion, the prineipal of which 
was probably that the authors’ names were unfamiliar, 
and the other that the meetings of engineering 
societies this session have been badly arranged through 
lack of prevision on the part of the organisers—a 
matter which must receive attention next session. 
Reference was recently made to this matter by our 
Manchester correspondent. Not only are there 
periodical meetings of the leading institutions, the 
Civils, Mechanicals, Electricals and the Juniors, there 
are also those of the Manchester Association of 
Engineers, the local Engineering Council, and debates 
organised by the Engineers’ Club. Three or four of 
these functions in one week are evidently considered 
excessive. The last meeting was doubly unfortunate 
on account of the absence of both of the authors and 
the chairman of the section, but those members who 
did attend were rewarded by a very illuminating 
discussion. 

The paper was very well read in abstract by 
Mr. Dempster Smith, and Mr. William Fox, the 
newly elected member of the local committee, presided. 

The discussion was opened by Mr. R. Wollaston, 
who said that the paper was one of the most useful 
that had been read before the Institution for a number 
of years. The results were most valuable, especially 
those contained in some of the diagrams, inasmuch as 
they indicated whatnot to do, Mr. Wollaston 
mentioned the plant erected at Sheepbridge Colliery, 
which was simply intended to recover sulphate of 
ammonia from coal that in those days was practically 
unsaleable. The results obtained from this plant 
were infinitely better than those given in the paper. 
As a matter of fact, the latter results were the worst 
he had ever seen in connection with a Mond recovery 
plant. He understood that the authors were chemists 
rather than engineers, and were not in any way 
responsible for the running of the plant. Mr. Wollas- 
ton then went on to say that for a number of years he 
had been working on patents with the idea of elimi- 
nating many of the defects in the plant shown by 
the charts and subject matter in the paper. For 
example, the authors had made a great point of the 
bad results due to poor efficiency in the boilers. 
In his opinion, in a plant of this type, boilers were not 
necessary. There was enough heat radiated from the 
producer and in the outgoing gas to raise all the 
steam needed. He thought that in the Mond plant 
the immense amount of steam was added for purely 
physical, not chemical reasons, as only a small 
proportion of the steam became gasified, and that 
proportion was responsible for the high hydrogen 
which the authors s ted was obtainable in the 
gas. He hoped to be able to demonstrate within a 
short time that a recovery-gas giving better recovery 
results than those shown in the paper could be 
obtained with a gas of chemical composition very 
closely resembling ordinary non-recovery producer- 


ee With regard te the question of economy of gas in 
large stations, Mr. Wollaston thought that the days 
of the possibilities of the gas engine for large stations 
had gone by, unless there was something in sulphate 
of ammonia recovery. He stated that results were 
being obtained in steam stations of about 17,000 
B.Th.U. per kilowatt—that was from the coal— 
which results he did not think could be beaten by 
any gas engine installation. Taking into account 
the fact that the gas power station must’ necessarily 
have heavier capital charges than the steam power 
station, unless there was something to be obtained 
from a by-product recovery, Mr. Wollaston did not 
see any hope for the gas power station in competition 
with the steam power station in the future. 

Mr. Fielden pointed out that the results given in 
the paper were not those of merely a week’s test 
taken when the plant was first installed, but of a 


commercial test, taken over a number of months, | 


and on that account he thought that the figures were 
the most valuable ever published. As the authors 
had remarked in the paper, the mechanical arrange- 
ments were poor and the layout bad. He had 
noticed the statement that producers of 10ft, 6in. 
diameter were supposed to gasify one ton of coal per 
hour. He himself had had considerable experience 
of producers, but would never expect a producer of 
those dimensions to gasify one ton of coal per hour, 
and did not think that such a result could be achieved 





commercially. The authors also stated that 16 tons 
per day was the best average, but by forcing the pro- 
ducers sometimes 19 tons could be obtained. That 
meant that the ity of ammonia recovered was 
low, and that the quality of the gas was poor. Mr. 
Fielden agreed with Mr. Wollaston with regard to poor 
efficiency, and thought that steam boilers ought to 
be cut out. He would also, he said, cut out the 
sulphate of ammonia recovery. He noticed that it 
was stated in one test that 913 tons of coal were 
actually gasified and 242 tons were wasted in the 
boilers. He was surprised that tests had not been 
made on a non-recovery plant, as it was a very simple 
matter to make them. The ammonia recovery part 
had te be left out, and the plant worked with the 
small amount of steam actually required for gasifying 
the coal. In that: way, by taking 1 lb. of coal as 
12,500 B.Th.U,, only } tb. water was needed. To 
evaporate this 1116 B.Th.U. would be required, and 
the heat of the gas from the plant would give all the 
steam necessary. Thus the plant could be worked 
without the boilers. Under present-day conditions, 
Mr. Fielden thought that the ammonia recover) 
plant would not pay at all, even when working 
twenty-four hours a day and seven days a week. 
During the war the price of sulphuric acid went up, 
so also did wages, and the cost of the plant, but the 
price of sulphate of ammonia did not go up in pro- 
portion. The figures of costs given in the paper 
were far below what the cost would be to-day. It was 
stated that the plant cost £60,000, whereas it ought 
not to have cost more than £45,000, but the engines, 
at such a low figure, were almost given to them, and 
were only about half the present price. Taking into 
account these high costs, 6 per cent. interest on capital, 
and 5*per cent. depreciation on the whole of the 
plant, inclading builditigs, Mr- Fielden “caleulated 
that working twenty-four hours everyday in the 
year, the cost would be £16 12s. per kilowatt hour, 
which was too high for practical purposes. He also 
teok exception to the method of calculating the amount 
of gas by sulphuric acid solution. This was done by 
analysing a portion of the gas passing through a 
weak solution of sulphuric acid and calculating from 
that the amount of gas going through. This method 
presupposes ideal conditions of ammonia recovery. 
With regard to the statement that the temperature 
of the gas leaving the producer was 1054 deg. Fah., 
he remarked that it was well known that 900 deg. 
Fah. was a fairly good temperature for sulphate of 
ammonia recovery, and as concerns pre-ignition, 
somebody had suggested that hydro-carbons were the 
cause, but in his experience, hydrogen itself was the 
cause. A high hydrogen content with a high com- 
pression gas engine would cause pre-ignition, and 
means whéreby the gas going to the engine was 
actually diluted had been adopted. He quite agreed 
however, with the results and conclusions arrived at 
by the authors. 

Mr. Drummond Paton remarked that he was pleased 
to note the authors’ attitude towards general national 
economics in mining. The writers had stated that 
the laboratory was highly organised, being comprised 
of chemical and engineering staff. Unfortunately, the 
speaker had not noticed a single reference to micro- 
structures, which were very much more valuable with 
regard to physical behaviour in retorts and gas pro- 
ducers than either chemical returns or engineering 
accuracy in operation. He himself could supply 
the writers with six illustrations of coals which had 
virtually the same chemical analysis—according to 
the established chemical standard—but which under 
the microscope showed entirely different formation 
and grouping of the constituent of the coal. It was 
this phase of the physical structure of the coal which 
has to be carefully studied so as to establish correct 

ion in the producer—of course, combined with 
y esac analysis and engineering facilities. Again, 
the authors cited the coal as not of the best quality, 
and that the results would have been better if they 
had had a better coal. What did they actually want 
as a basis of operation, for if producers as operated 
by them—presumably fairly expertly—could not tackle 
this material, then how did they propose or how 
would they effect successful operation with low-grade 
materials ? Those low-grade materials had already 
been successfully used by ordinary rs, and 
would have to be successfully utilised in the future, 
when the national mining systems would bring into 
the market a material which previously had been lost 
to the country. As research engineer to George 
Westinghouse and superintendent of the Gas Pro- 
dueer Division of the Westinghouse Machine Com- 
pany, Pittsburgh, about fourteen years previously 
he had had to tackle the gasification of a coal some- 
what similar to that referred to, but possibly more 
accentuated in its tar-producing qualities, the 
objective being a producer for Transatlantic service 
combined with the gas turbine. The method was to 
invert the supply of coal. Instead of feeding the 
coal from the top, the coal was forced in, under pres- 
sure, from the bottom of the producer charge. Under 
these conditions the saturated gases had to pass 
through an incandescent carbon zone, and in the gas 
obtained in the first stages of the cycle of operation 
tar was an unknown quantity. This was all right 
until the third day, when it was realised that, having 
inverted the feed they had also inverted the ash bed. 
By the fourth or fifth day of operation there was a 
clinker bed varying from 3in. to 6in. in the middle, 
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and 9in. to 15in. at the side of the producer, which 
eventually formed a tight canopy that, it was impos- 
sible to remove. Various suggestions were made with 
a view to get free ash formation, and the removal 
of the ash by an annular return down the outside 
of the gasification chamber. 

The question of hydrogen action in gases had been 
frequently referred to, and it was a matter on which 
extensive investigation was also made by his firm in 
connection with the linear veloeity of ignition of 
gases in which hydrogen was_ present in varying 
quantities. The best idea of the behaviour of this 
gas could be obtained by a close investigation of 


Professor Dixon’s (Manchester Uni ) 
‘‘ Explosion in Tubes.” It was y a 


that gas was ignited from the 
that combustion p: 

chamber. The fallacy of that 
apparent if one studied the ray pre 
tion curves, and the zones of imitis 
by the crossing of these rays, and the writer 
to Professor Dixon that the path 
virtue of explosions being a series 
defined by the selective 
the periodicity of which 
and he further suggested that 
the suggested eomposition : 
passage medium for that ray 7 
tion effeets in the dev | 
explosion, Agia. Soe seemed , 
carbon was sider of all pr 

and that the hydrogen and ‘hydro-carbons seemed 
to have a field of their own. This, he said, was 
apparent to him fourteen years ago, and was again 
developed by him twelve years ago in a paper on 
“Small Coal or Dust: Its Production, Prevention 
and Utilisation.” In that paper it was suggested 
to utilise the coal primarily for the extraction of its 
hydro-carbon content as oil and to pass forward the 
residual into the producer for the final gasification 
and ammonia recovery. 

Dr. Morley stated that he was interested in the 
performance of the exhaust gas boilers in connection 
with gas engines. From the particulars given in the 
paper he had calculated the weight of exhaust gas 
per brake horse-power hour, and the rate of flow 
through the boiler tubes. Using the constants for 
heat transmission in flue tubes established by Lawford 
H. Fry, he found that the probable temperature of 
the gases at the exit from the boiler would be 430 deg. 
Fah. From the weight of gases, their specific heat 
and the fall of temperature in the boiler, the heat 
given up by them was then calculated and was found 
to be sufficient to evaporate 1.65 Ib. of water from 
and at 212 deg. Fah. Even though no allowance 
was made for external heat losses, that figure was 
considerably below the evaporation figures in the 
paper. He did not think that uncertainties in the 
data for heat transmission were sufficient to 
for the discrepancy, and suggested that the 
perature of the exhaust gases leaving the engine 
be higher than that recorded in the tests, or 
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the effects of which he never rallied. He was born 
at S in June, 1865, and was the second son of 
the late Alfred Barker, of Constantinople and Elm- 
field, Esher. He was educated privately and at 
Clifton College, and received his early business train- 
ing in his father’s bank in Constantinople. Subse- 
quently he became private and confidential seeretary 
to Sir Edgar Vincent (the present Lord D’Abernon), 
at that time Director-General of the Imperial Ottoman 
Bank at Constantinople. During this period he 
travelled extensively in Syria and other parts of 

In 1899 the Parsons’ Foreign Patents Company, 
Limited, was formed to exploit on the Continent of 

jurope Sir. Parsons’ patents for marine and 





- re Oe ‘ 
Reported Patent Cases. 

Durive 1921 patent litigation revived to a certain 
extent, and a number of umportant decisions were given. 
At the same time, an increase in the number of patent 
applications filed was noted in comparison with former 
years. The following table gives the total number for 
recent years, namely :— 





1913 30,102 1918 21,933 
1914 24,847 1919 32,892 
1915 18,225 1920 36,680* 
1916 18,686 1921 35,163 
1917 19,358 


* Peace Treaty applications. 


Referring to reported cases, we find decisions as follows : 

Bonnard v. London General Omnibus Company.—The 
defendants were successful in showing that they did not 
infringe @ patent for 4 guard for a motor vehicle consisting 
of a frame or the like carried along the side of the vehicle 
and crossing the path of the rear wheels at a slight inelina- 
They used such an arrangement, but pleaded there 
was no subject matter in the patent. 

Dizon's and Baxter's Patents relating to Electric Capst 








carrying out the subject matter of the patent. Under 
these circumstances the patent was not entitled to the 


t. 

Higginson v. Bentley.—This patent related to liquid fuel 
supply arrangements for internal combustion engines, 
and was held by Mr. Justice Sargant to be valid and 
infringed. 

Moore Filter Company v. Great Boulder Gold Mines, 
Limited.—An appeal from the Supreme Court of Western 
Australia was dismissed and a patent which related to a 
filtering system held invalid. There were twenty-five 
claims to the patent based on United States practice 
rather than British practice. 
Anilin Fabrikation v. Levinstein.—This appeal, which 
had been ponpanded during the war, was dismissed. The 
was black colouring matter directly dyeing 
boiling a specified dinitrophenol with an aqueous 
of ur and a sulphide of an alkali metal. The 
but not infringed. 
























Tue Director of Research reports that the character of 
the problems submitted for investigation and advice con- 
tinue to be of general interest and importance, and during 
the th of Deceraber a large batch of pre neached 
him. It is particularly, he remarks, “noticeable that 
defects associated with lunsoundnbss, ‘porosity and shrink- 
age continue to trouble the industry. Examples of such 
difficulties in heavy and light castings and in malleable 
work were submitted and help sought in the remedy of the 
defects. The variable practice in cu operations, in 
the preparation of facing and core sands for definite types 
of castings was again illustrated in several of the problems 
submitted. The me ee of sands and linings 
for high-témperature w is under consideration, and 
trials based on recent refractory research results have been 





suggested. 

In the domain of the light castings foundry problems 
connected with mixtures, and treatment for light castings 
subject to shock, were investigated and vice given. 
Certain abnormal structures in heavy and light grey iron 
and malleable castings were submitted for investigation 
and advice teridered. Problems associated with the 





—tThese were extended for four years, although the patents 
expired in 1918. 
Guneton v. Winozx, Limited.—This was an action for 


the ratio of air to gas supplied to the engine sigltiaia then Ipdedl 

underestimated by the An inerease in the| Fleming v. Doig.—This was an action based on a verbal 

air ratio would increase the heat given up in the | agreement for license in which it was held that the agree- 

boiler in a more than proportionate degree, since | ment had been proved, and that the plaintiff was entitled 

increased amount of would mean an i to a royalty on @ patent relating to winches for operating 
|the rope of a duplex derrick. 







speed in the boiler tubes and a somewhat 
exit temperature. It would have been of inter 


had this exit tem been 
would have upon pe 
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undue increase of 
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feasible. 


evaporation 

required to be regarded critically, 
indicate that the gases were 
an excessive amount of heat in 
quently the engine efficiency’ was less 
to be. That remark must not be taken, however, 
to apply to the case described in the paper, but to 
statements which had been published elsewhere in 
which the evaporation has been said to be as high as 
2.25 lb. per brake horse-power hour, but nothing 
was said as to the efficiency of the engine itself. 
Dr, Morley concluded by saying that his remarks 
must not be considered as disparaging the exhaust 
gas boiler. On the contrary, he believed it was an 
appliance very much to be recommended. 








Obituary. 





SIR FRANCIS BARKER. 


We regret to have to announce the death of Sir 
Francis Henry Barker, a director of Vickers Limited, 
which took place at Cannes on January 28th. Sir 
Francis had been ill for some considerable time, 
having undergone an operation last year, from which, 
however, he seemed to be making a good recovery, 
He went to Cannes for his convalescence, and there 





, forming 
closed pockets, increased, in volume as the roto 
rotated, so that having regard to the position of a port in 
the surrounding casing, continuous expansion of the motive 
fluid; was secured. .At the trial it appeared that this 
continuous expansion had already been secured in a some- 
what similar construction, and the Court of Appeal 
confirming the decision of the first Court, held that the 
patent was invalid. 

Hope’s Patent.—This related to fastenings for casement 
windows, and an extension of three years was granted in 
view of the patentee having been engaged on work of 
national importance during the war. 

Aluminium Schweissung v. Aluminium Company.—The 
Court of Appeal considered a patent in this action for the 
autogenous fusing of alumini by of a flux 
consisting of a mixture of alkaline chlorides. The matter 
was heavily contested, large numbers of experiments 
being gone into, particularly in the first Court, but the 
patent, and a later patent for a modification, were held 
valid. 

Wallace v. Tullis Russell and Co,—The claim was for 
removing digested material in the working of esparto for 
paper making from digesters by subjecting the material 
to the action of streams of water. It was held in the 
Court of Session in Scotland that this application of jets 
of water was ingenious and proper subject matter for a 
patent, and that it was novel and useful. On the other 
hand, the Court found that the patent was bad in that the 
method of using the jets through the discharge opening 
of the digester was not sufficiently described, and that the 








a second operation was found to be necessary, from 





specification did not disclose any effective method of 





1 analysis and testing of cast iron were also dealt 
with. In many of the above cases data of a specially 
useful character were obtained, such as are of service to the 
researches on moulding sands, cupola linings, shrinkage 
and draws, andthe pig iron grading problems. The 
influence of design was of signal importance in some of 
the troubles experienced, and full particulars supplied in 


- | several of the most intricate problems under investigation 


materially helped the director in his conclusions. 

Work is proceeding on the main problems of research, 
and data continue to arrive from members such asare of 
practical assistance in the carrying out of these somewhat 
lengthy researches. The additions to the. library were 
numerous, and the entries in the index of the Bureau of 
Information now number several thousands. This informa- 
tion is now being made good use of regularly by the 
members. 





THE JUBILEE OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Tue following programme has been arranged in con- 
nection with © commemoration during the present 
month of the first meeting of the Society of Telegraph 
Engineers, which was held on February 28th, 1872. 
Tuesday, February 2ist, an experimental lecture will be 
delivered by Professor J. A. Fleming, F.R.S.. on “* Michael 
Faraday and the Foundations of Electrical Engineering.” 
In the evening the annual dinner of the Institution will be 
held at. the Hotel Cecil, Strand, W.C., at 7 p.m. (for 
7.30 p,m.). On Wednesday, the 22nd, from 3.30 to 6 p.m., 
there will be a series of short discourses on “ Reminis- 
cences and Experiences of Electrical Engineering in both 
its Technical and Legislative ts,” and at 8.30 p.m. 
Professor Fleming will repeat his lecture of the previous 
day. On Thursday, the 23rd, from 3.30 to 6 p.m., and 
again from 8 to 10 p.m., the discourses on electrical 
i ing will be continued. These reminiscences should 
prove to be of great interest, as it is hoped that there will 
be over forty speakers, many of whom have been con- 
nected with the electrical industry since its inception. 

A limited number of tickets will be available for visitors 
introduced by members. Early application for such 
tieckets—not more than one per member—should be made 
to the secretary. The tickets will be posted as soon as 
possible after February 10th, and in the event of the appli- 
cations being in excess of the number of tickets available. 
a Committee of Selection will allot the tickets. No tickets 
will be required for members. 





BOOKS RECEIVED. 

Patents and Chemical Research. By H. E. Potts. Liver- 
pool : At the University Press. Price 8s, 6d. net. 

Applied Calculus. An introductory text-book. By 
F. F. P. Bisacre. London: Blackie and Son, Limited, 50, 
Old Bailey, E.C. 4. Price 10s. 6d. net. 

The Analysis of Coal and its By-products. By 8. Roy 
Tilingworth, assisted by Jenkyn Griffiths, with a foreword 
by Sir Robert Robertson, K.B.E., F.R.S. London: The 
Colliery Guardian Company, Limited, 30-31, Furnival- 
street, E.C. 4. Price 21s. net. 
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Three-Cylinder Locomotive for 
Spanish Railways. 


THe increased use of three single-expansion cylin- 
ders is a noticeable feature of advanced European 
locomotive design, more particularly in Great Britain 
and Germany. A recent example built in this 
country is illustrated herewith and in our two-page 
Supplement. This locomotive, of the 4-8-0 type, 
with a double bogie tender, has been designed and 
built by the Yorkshire Engine Company, Limited, 
Meadow Hall Works, Sheffield, to the order of 
Babcock and Wilcox, Limited, London, on behalf 
of their associated Spanish company, for service on 
Spanish railways. 

In recent times the Spanish Government has set 
up tariffs on imported goods, with a view to fostering 
the manufacture of all possible commodities, including 
locomotives, in Spain, and in order to participate in 
this business, La Sociedad Espafiola de Construcciones 
Babcock y Wilcox determined to include locomotive 
building in its programme at its new works at Bilbao, 
[t also decided to put forward an actual locomotive 
of high power to meet the conditions prevailing on the 
principal Spanish railways, with a view, if possible 
to making it a basis for its manufacturing further 
locomotives of this type. This engine is the subject 
of the present article. 

The two most important railways in Spain are the 
Norte and the Madrid Zaragoza y Alicante, and the 
conditions on both lines demand the use of extremely 
powerful engines, combined with restricted axle 
load. The minimum radius of the curves is 200 m. at 
stations, and the gradients are long and severe. On 
the Norte Railway the axle load: is:restricted to 15.8 
metric tons, and the weight per metre run on the total 
length over engine and tender buffers to 6 metric 
tons, whilst on the Madrid Zaragoza y Alicante 
Railway there is an axle load limit of 16 metric tons. 
It will be seen that these conditions are such as to 
enable the advantages peculiar to the three-cylinder 
locomotive to be fully exploited. 

In the engine produced by the Yorkshire Engine 
Company the cylinders all have the same bore and 
stroke, namely, 20}in. by 26in, The inside cylinder 
is inclined at 1 in 15, and drives the first. coupled 
axle, whilst the two outside cylinders are horizontal 
and are connected to the second coupled axle. In 
order to permit the use of a reasonably long con- 
necting-rod for the inside cylinder, the latter is placed 
some distance in advance of the outside cylinders. 

Each cylinder casting is separate, but the inside 
one is combined with the smoke-box saddle in order 
to simplify the steam and exhaust passages. Only 
two steam pipes are used in the smoke-box, as is 
usual for two-cylinder engines, and these are con- 
nected to the inside casting. Each passage divides 
into two, one portion leading to the inside steam 
chest, and the other, hy means of a short cornecting 
pipe, to the corresponding outside steam chest. The 
exhaust passages, as will be seen in the Supplement, 
are very direct. An automatic by-pass valve is fitted 
to each cylinder. This valve is kept closed by the 
pressure in the steam chest when the regulator is 
open, and is opened by the boiler pressure when the 
regulator is closed or when excessive compression 
arises. 

Duplication of parts has been aimed at wherever 
possible, and to this end the cylinder and steam chest 
covers, the pistons and rods, the piston valves and 
the spindles have been made interchangeable. Great 
attention has also been paid to the design of all the 
moving parts with a view to combining lightness’ with 
strength and durability, and in order to minimise the 





masses to be balanced. The pistons are of forged 
steel, conical in section, and machined all over. The 
piston valves are of the hollow type with forged steel 
heads, machined all over, and welded to a piece of 
solid drawn tube. They provide an illustration of the 
success with which lightness has been attained in the 
moying parts. All three crossheads are of the two-bar 
type. The connecting-rods have solid bushed small 
ends and strapped large ends. 

The valve gear for the outside cylinders is of the 
Walschaerts type. A feature of interest in connection 
with it is the fact that the whole of the motion is 
symmetrical about one centre line, except that the 
excentric rods are jin. out of centre, a departure 
which is partly counteracted by their bodies being of 
channel section with the neutral axis approximating 
to the centre of application of the load. 

The motion of the valve of the imside cylinder is 
obtained from the motion of the outside valve spindles 


SRiacw 4 ee 





half-tone engraving, is circular in section throughout, 
and is formed from a single forged cylindrical piece, 
bent to shape. This construction ensures that, the 
grain of the material runs parallel with the centre line 
of the axle and should ensure long service, All the 
axle-boxes on the engine are of cast steel with 
phosphor-bronze} bearings.¥} Lubrication is effected 
by means of “ Armstrong’ pads eontained:in the 
bottom . oil reservoirs, which can be removed for 
examination without lifting the engine 

The main frames are of steel plate ljin. thick, and 
are well stayed together, a noteworthy feature being 
the provision of racking stays between the outside 
cylinders and the driving wheels. The bearing springs 
for the coupled wheels are all underhung with links 
in tension, and are equalised in two groups. The 
bogie is of the cross-slide type, with one bearing 
spring on each side carried from a forged steel. com- 
pensating beam which rests at each end on top of the 





CRANK AXLE OF THREE-CYLINDER LOCOMOTIVE 


by means of a rocking shaft carried in fixed bearings | 
and driven from one side of the engine. This shaft | 
has arms in the ratio of 2 to 1, and carries a floating | 
shaft in bearings formed on its short arms. The | 
floating shaft has equal arms, and is actuated from | 
the other side of the engine. It will be observed from | 
reference to the cross section through the boiler | 
barrel that both the rocking and floating shafts have | 
forked ends which surround the radius rods. This | 
plan may appear a rather expensive piece of design, 
but it was thought worth while in order to preserve | 
the straight line motion and obviate the use of | 
excentrically loaded pins. The arrangement of this 
novel type of valve motion behind the cylinders 
enables any of the three piston valves to be withdrawn 
for examination without disturbing the gear, and 
makes unnecessary any allowance for expansion in 
setting the inside valve such as is required with some 
forms. Moreover, all journals are horizontal and the 
angular movements and inertia of the parts are small. 
The valve spindle guides are, in all three cases, 
integral with the hind valve chest covers. 

The crank axle, as shown in the accompanying 





axle-boxes. The side play is 2jin. each way, and is 
controlled by a full elliptic laminated spring. Further 
provision for the negotiation of curves is made by 
allowing jin. side play each way in the trailing axle. 

A tariff has recently been imposed in Spain on all 
imported coal, and this fact makes the use of Spanish 
coal almost compulsory on the railways. As this coal 
is of inferior quality, a large grate area is essential for 
efficient combustion, as ere ample fire-box volume and 


| a good depth between the brick arch and the fire- 


grate. To this end the “Orleans” type of fire-box 
is used, as is the case in a number of successful engines 
now in service on the Norte Railway. In this design 
of fire-box the fire-grate is narrower at the front 
than at the back. The fire-box shell is of the “ Bel- 
paire ”’ type, with raised top to give increased steam 
space above the area of maximum steam generation. 

The superheater and regulator are of Babcock and 
Wilcox’s patented design, and are of an entirely new 
type, embodying the experience derived from the 
design and working of some twenty thousand super- 
heaters in the firm’s land and marine’ boilers. As 
shown in the Supplement, the saturated and surer- 
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heated steam portions of the header are entirely 
separate. They are made of forged steel, and are 
secured to the regulator casting, which is of cast steel. 
Steam is collected from the top of the dome and passes 
by way of the saturated steam header and the ele- 
ments to the superheated steam header and thence 
into the space containing the regulator valve. The 
latter is of the hollow piston type, and when closed 
allows steam to pass through it and return to the 
boiler by means of a small pipe. When the valve is 
moved backwards it uncovers ports formed in the 
regulator casting, and communicating with the 
cylinders, and closes the small return pipe by means 
of its central boss. Temperature differences will 
obviously cause the steam to circulate through the 
elements when the regulator valve is in the closed 
position, and as a consequence dampers and circulating 
devices are rendered unnecessary, and the whole of 
the control is vested in one valve. The control of the 
steam supply at the superheater outlet results in 
superheated steam being instantly available, and also 
prevents expansion of the steam in the elements and 
the consequent involuntary starting of the engine. 

All the coupled wheels are braked by means of a 
two-cylinder steam brake acting in conjunction with 
the vacuum automatic brake. Steam sanding appa- 
ratus is fitted for both forward and backward running, 
and the leading sand boxes ean be operated mecha- 
nically on long gradients. 

It will be gathered from the elevation of the cab 
that the fittings are exceptionally well arranged, a 
noteworthy feature in this respect being the relative 
positions of the regulator handle, ejector, reversing 
wheel, and sanding and cylinder cock handles, all of 
which can be operated without the driver leaving his 
seat. The fittings include :—Dewrance’s water gauges 
and protectors ; Dewrance’s check valves ; Gresham 
and Craven's No. 10 hot water injectors; Gresham 
and Craven's ‘* Dreadnought” ejector ; Gresham and 
Craven's steam sanding; “ Heintz”’ steam heating ; 
“ Detroit” six-feed vacuum lubricator; Steinle 
pyrometer ; Hasler speed indicator and recorder ; 
and Ross pop safety valves. 

The tender is of the double bogie pattern. The 
‘axle-boxes are of the “ Iracier *’ patented type, with 
independent springs, the weight being transmitted 
to the bogies by side bearers only. The underframe 
consists of two deep channels braced together by steel 
cross stretchers and angles. : 

All materials throughout the engine and tender 
conform to the British Standard Specification. 

The leading particulars of the engine and tender 
are : 

Locomotive. 


Number of cylinders OS 
Diameter of cylinders .. .. .. .. 20$in. 


Stroke of pistons .. .. .. 26in. 
Diameter of coupled wheels. . Aft. 17/,,in 
Diameter of bogie wheels $ 2ft. OFin. 
External diameter of boiler barre 5it. 10fin. 
Number of tubes of 0.133 m. external 

0 ee eee 
Number of tubes of 0.050 m. external 

Centr <5 is esi ee — ---- SG 
Length between tube plates 16ft. 4}in. 
Heating surface— 

Tubes .. 2450 sq. ft. 

Fire-box 198 sq. ft. 

Total 2648 sq. ft 
Grate area 7 aa ey 50 sq. ft 
Superheating surface, external 507 sq. ft. 
Weight of engine empty 78.2 tons 
Weight of engine in service 86.6 tons 
Weight adhesive oh 61.0 tons 


185 Ib. per sq. in. 


Boiler pressure 


Tractive force at 75 per cent. boiler 


pressure 36,873 Ib. 
Tender. 
Diameter of wheels -~ 3ft. 6hin. 
Water capacity 4840 gallons 
Coal capacity oe 8s 7 tons 
Weight of tender empty ae 21.6 tons 
Weight of tender in service 50 tons 
Engine and Tender. 

Total weight in service 136.6 tons 
Total wheel base .. .. 62ft. pin. 
Total length over buffers 76ft. 2gin. 





In replying te the diseussion on @ paper which he read 
before the South Staffordshire, Warwickshire and Wor- 
cestershire Branch of the National Association of Colliery 
Managers, Mr. 8S. M. Duguid said that to prevent smoke 
was a much more difficult matter than most people 
imagined, that was if they wished to burn the coal effi- 
ciently at the same time. It was very easy to get rid of 
smoke at the sacrifice of economy. A chimney might be 
practically smokeless, and yet have at the bottom of it a 
very inefficient plant. Smoke was simply finely divided 
carbon in the flue gases, and that was due to incomplete 
combustion, which might be caused by deficiency of air 
supply or combustion space. There was a line above 
as well as below which one got waste. There was a waste 
through excess air, and on the other side.a waste through 
deficiency of air, and in working a plant one might be 
wavering about that line. If one was getting waste through 
excess air there would probably not be black smoke, but 
if the waste was through deficiency of air then there would 
be smoke. One could get rid of smoke at the cost of 
efficiency. The Lancashire boiler was particularly apt to 
cause black smoke on account of its confined combustion 
chamber. In any case it was very difficult to get rid of 


smoke and at the same time to keep up the highest effi- 
ciency. It was not impossible, but it required exceptionally 
great care. 





Lloyd’s Register Annual Summary. 





THe usual annual summary of the mercantile ship- 
building of the world for the year 1921 has just 
been issued by Lloyd’s Register of Shipping. This 


| for the Wear was 170,174 


(93,373 tons). The largest.decrease as compared with 
1920, took place on the Clyde, the figures for which are 
175,277 tons lower than the previous year. The decrease 
ons, and for the Tees 105,015 
tons, while in the Barrow district an actual increase of 
26,137 tons was recorded. 

Progress of Shipbuilding During the Year.—As regards 
the mov t of the shipbuilding industry during the 





summary, it will be remembered, does not include | 
warships, and it takes into account only merchant | 
vessels of 100 tons gross and upwards, that were | 
launched in 1921, whether they were completed during | 
the year, or are still under construction. Sailing vessels 
fitted with auxiliary power are included with steamers 
or motor vessels, according to type of engine 


UNITED KINGDOM, 


Particulars of Total Output.—It appears that during the 
year 1921 there were launched in the United Kingdom 
426 merchant vessels of 1,538,052 tons, viz., 371 steamers 
of 1,429,757 tons, 28 motor vessels of 102,356 tons and 
27 barges of 5939 tons. These vessels were all built of 
steel with the exception of 3 wood vessels of 1273 tons 
and 1 vessel of reinforced concrete of 300 tons. Not a 
single sailing vessel was launched during the year. The 
output for 1921 was 517,572 tons lower than the record 
figures for 1920, and equalled about 35.5 per cent. of the 
world’s output for 1921, as compared with 58 per cent. in 
1913. 

Nationality of Vessels Launched.—Of the tonnage 
launched during the year, 946,182 tons are for registration 
in the United Kingdom, and 591,870 tons (about 38.5 | 
per cent. of the total tonnage) are for owners residing | 
abroad. This percentage, although slightly lower than | 
that for the previous year, is considerably higher than the | 
pre-war figures which, for the five years, 1909-1913, | 
gave an average of 22} percent. Of the tonnage launched 
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COMPARISONS OF TONNAGE LAUNCHED 
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in 1921, 134,551 tons are for Norwegian owners, 127,854 | 
tons for French owners, 123,811 tons for Dutch owners, 
and 66,373 tons for owners in the British Dominions. 

Size and Type of Vessels.—The returns for 1921 show that 
103 vessels of between 5000 and 10,000 tons each and 
24 vessels of 10,000 tons and upwards were launched ; 
the following are the 10 largest :—Laconia, 19,730 tons ; 
Windsor Castle, 19,000 tons ; Conte Rosso, 18,500 tons ; 
Tuscania, 17,250 tons; Moldavia, 16,510 tons; Mont- 
clare, 16,400 tons ; Antonia, 13,920 tons ; Esperance Bay, 
13,850 tons; Hobson Bay, 13,850 tons; and Moreton 
Bay, 13,850 tons. 

Excluding vessels of less than 1000 tons, 38 vessels of 
about 250,500 tons for the carriage of oil in bulk were 
launched during the year. Of them, 27 vessels of about 
195,000 tons were built on the Isherwood system of 
longitudinal framing, besides 2 other vessels of 14,000 tons. | 
The returns also include a large number of vessels designed | 
for channel, coasting, fishing and harbour service, and for 
other special purposes. The average t ge of st 
and motor vessels launched in the United Kingdom during | 
1921 was 3840 tons ; but if those of less than 500 tons be | 
excluded, the average reaches 4602 tons, compared with | 
4387 in 1920, 4006 in 1919, 4593 in 1918, 4933 in 1917, and | 
4080 in 1916. 

Vessels Fitted with Turbines or with Internal Combustion 
Engines.—The great increase which was recorded for the 
year 1920 in the use of steam turbines was continued 
during 1921, when 70 vessels with a total tonnage of 
624,487 tons, which will be fitted with this method of 
propulsion, were launched, and practically all of them will 
have geared turbines. It may be stated that all the large 
vessels mentioned above, and, with the exception of 2, 
all other vessels of 12,000 tons and upwards launched 
during the year, are to be fitted with turbines. During 
the year, 28 motor vessels of 102,356 tons were launched, 
and 11 of them are of 5000 tons and upwards, the largest 
being of about 9500 tons. 

Output of Leading Ports.—The Glasgow district oecupies 
first place amongst the shipbuilding centres of the country, 
showing an output of 358,347 tons. Then follow New- 
castle (354,813 tons), Greenock (146,842 tons), Sunderland 
(144,280 tons), Middlesbrough (129,559 tons), and Belfast 











| were launched during | 


course of 1921, Lloyd’s Register quarterly returns showed 
that at the opening of the year 3,708,916 tons were under 
construction in the United Kingdom, and the March 
returns showed an increase of about 90,000 tons. the totals 
reaching 3,798,593 tons, the highest figures ever recorded 
in the Society's returns. Since then a steady decrease has 
taken place, the figures for the end of December, 1921, 
viz., 2,640,319 tons, being the lowest since June, 1919, 
and showing a reduction of 1,158,274 tons during a period 
of only nine months. 

But even this great decrease does not entirely represent 
the actual position of the shipbuilding industry - the 
United Ki . In comparing the present totals with 
those tor een years, a a should be taken of the 
fact that the total returned as under construction at the 
end of 1921 included a number of vessels the completion 
of which had been exceptionally postponed owing to 
abnormal causes. Two factors of even much greater 
importance, are, first, that the total also includes over 
720,000 tons on which all work is now suspended, and, 
second, that so very few new orders have recently been 
received by the shipbuilders. The latter point may be 

from the December quarterly returns which 
show that during the whole quarter only 55,000 tons of 
new vessels have been commenced. 


OTHER COUNTRIES. 


° 
Particulars of Total Output.—From the statistics given 


| it appears that outside the United Kingdom, there were 


launched during the year, 951 merchant vessels of 2,803,627 
tons (698 steamers of 2,537,976 tons, 108 motor vessels 
of 204,286 tons, and 145 sailing vessels and barges of 
61,365 tons). The figures show a decrease of 1,002,415 
tons as compared with those for 1920, and of 2,720,480 
tons as compared with 1919, but are 1,402,898 tons higher 
than those for 1913, the pre-war record year. Taking 
the output of 1913 at 100, the figures for the last four 
years are as follows :—1918, 292.6; 1919, 394.4; 1920, 
271.7; and 1921, 200.2. 

Size and Type of Vesasels.—The returns for the year 
include 198 vessels of between 4000 and 7000 tons each ; 
96 of between 7000 and 10,000 tons; and 23 of over 
10,000 tons each, including 5 vessels of over 14,000 tons 


| each, the largest being the Bethore, of 15,300 tons, launched 


in the United States. Excluding vessels of less than 


| 1000 téns, the figures for the year include 97 vessels of a 


total tonnage of 570,692 tons to be fitted with turbines, 
the great majority of which will have geared turbines. 
Of these vessels, 67 are of over 5000 tons each, including 
8 of between 10,000 and 14,120 tons. The output for the 
year also comprises 110 steamers of about 810,000 tons 
built on the Isherwood system of longitudinal framing. 


| Including 92 of these vessels of about 704,000 tons, there 


were launched during the year 113 vessels of about 800,000 
tons for the carriage of oil in bulk. Over 86 per cent. of 
the tanker tonnage and 92 per cent. of the tonnage built 
abroad on the Isherwood system were launched in the 


| United States. During 1921 there were launched |(4 


vessels of 204,286 tons to be fitted with internal combustion 
engines. Eighteen of these vessels are of over 5000 tons 
each, 5 in Sweden, 3 in Denmark and Germany, 2 each 
in Holland, Italy and the United States, and 1 in Norway ; 
the 2 largest being of 8681 and 8654 tons respectively, 
built in Denmark. The total figures include a number of 
sailing vessels fitted with auxiliary power. The tonnage 


| of wood vessels included in the year's total is 52,193 tons, 


as compared with 133,827 tons in 1920, and 1,145,582 tans 
in the war year 1918, when the tonnage of wgod vessels 
launched ted to 28 per cent, of the total output. 
Of vessels built of reinforced concrete, only 8 of 7950 tons 
1921. The total figures include 
a large proportion rges and other craft which cannop 
be described as real sailing vessels. Apart from such craft 
there were launched abroad 96 sailing vessels of 20,220 
tons, only 3 of which are of over 1000 tons, the largest 
being a five-masted schooner of 2300 tons built at Portland, 
Oregon. 

The countries in which the largest output took place 
during the year under review were the United States, 
Germany, Holland, Japan, France and Italy. The totals 
for these countries amount to 2,350,715 tons, and account 
for nearly 84 per cent. of the total output abroad. 





Unrrep Srares. 


Particulars of Total Output.—The output for the year 
1921, namely, 1,006,413 tons, is 1,469,840 tons lower than 
during 1920, and over 3,000,000 tons less as compared with 
the record year of 1919. The decrease was general all 
over the country. The t ge launched on the Pacific 
Coast represented 55.7 per cent. of the output for 1920 ; 
at Atlantic and Gulf Ports about 38 per cent., and on the 
Great Lakes lets than 9 per cent, otwithstanding this 
great reduction the figures for 1921 still represent nearly 
36 per cent. of the total output abroad. 

Size and Type of Vessels.—The total figures far the 
United States, excluding vessels of less than 1000 tons, 
comprise 33 vessels of about 228,000 tons te be fitted with 
steam turbines, and 11 vessels of about 35,600 tons to be 
fitted with imternal combustion engines, Ninety-two 
steamers for the carriage of oil in bulk were launched 
with a tonnage of about 690,000 tons. Eighty-six of 
these vessels of about 670,000 tons were built on the 
Isherwood system of longitudinal framing, and in addition 
9 other vessels of about 76,000 tons were also built on this 
system. The totals comprise 53 steamers, each of between 
4000 and 7000 tons ; 50 of between 7000 and 10,000 tons, 
and 18 vessels of 10,000 tons and upwards including the 
ss. Bethore, of 15,300 tons, launched by the Bethlehem 
8.B. Corporation, at Sparrow's Point, Md., this being, as 
already mentioned, the largest vessel launched abroad 
during 1921. 





i GERMANY. 
Figures for this country are published for the first time 
since 1913. During the year under review 242 vessela 
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of 509,064 tons were launched. As compared with the 
output for 1913, the present figures are about 44,000 tons 
higher and represent over 18 per cent. of the total output 
abroad during 1921. Apart from vessels of less than 1000 
tons, the figures include 17 vessels of 72,777 tons to be 
fitted with steam turbines and 7 vessels of 28,839 tons to 
be fitted with oil engines. The totals comprise 40 vessels 
of between 4000 and 7000 tons, 13 of between 7000 and 
10,000 tons, and | vessel of about 14,000 tons. 


HOLLAND. 


The total tonnage launched during 1921—232,402 tons— 
was 49,000 tons higher than the 1920 figures, and is a 
record. As usual, the figures for the country do not 
include vessels exclusively intended for river navigation. 
The total figures, excluding vessels of less than 1000 tons 
comprise 13 vessels, of about 81,000 tons, to be fitted with 
steam turbines, including 9 of between 6000 and 8500 
tons, and also 3 vessels of about 12,500 tons to be fitted 
with oilengines. Sixteen vessels of between 4000 and 7000 
tons each were launched, and 4 of between 8000 and 9600 
tons. 


JAPAN. 


The output for Japan—227,425 tons—was 229,217 tons 
less than in 1920, a reduction of over 50 per cent. As 
compared, however, with pre-war years the present output 
still exceeded the combined figures for the 4 years 1910-13 
by over 30,000 tons. The 1921 totals comprise 21 vessels 
of between 4000 and 7000 tons each, 8 of between 7000 and 
10,000 tons each, and 2 turbine-engined vessels of between 
10,000 and 10,500 tons each. These include 5 vessels 
of 43,683 tons which will be fitted with steam turbines, 
and 3 vessels of 21,058 built for carrying oil in bulk. 


FRANCE. 


The output in France for the year—210,663 tons— 
exceeded the totals for 1920 by 117,214 tons (125 per cent.), 
and was the highest ever reached in that country. The 
previous record year was 1902, when 192,196 tons were 
Isunched ; that total, however, included over 146,000 tons 
of sailing vessels. § The total figures include 11 steamers 
of between 4000 and 7000 tons, 11 of between 7000 and 
10,000 tons, and one of 10,741 tons. Eleven vessels of 
62,882 tons will be fitted with steam turbines, including 2 
—-1 of 10,741 tons and | of 4618 tons—for which turbo- 
electric propulsion has been adopted. 


SCANDINAVIAN COUNTRIES. 


The total t ge | hed in Denmark, Norway 
and Sweden amounted to 194,607 tons, which is 31,260 
tons higher than the output for 1920. The increase in 
Denmark amounted to 16,569 tons, in Norway to 12,603 
tons, and in Sweden to 2088 tons. As regards Denmark 
and Sweden the year’s figures are the highest on record. 
The total figures include 8 vessels of between 4000 and 
7000 tons each launched in Sweden, 3 in Norway and 2 in 
Denmark, in which country were also launched 3 motor 
vessels of over 7000 tons each, the 2 largest of about 
8700 tons each. The tonnage of steel vessels fitted with 
internal combustion engines launched in Denmark— 
45,113 tons—was the largest for any country outside the 
United Kingdom. 





Irvay. 


The total figures for Italy—164,748 tons—were nearly 
32,000 tons higher than those for 1920, and are the highest 
on record. About 25 per cent. of the total represented 
the output of the Trieste district. The totals comprise 
23 steamers of between 4000 and 7000 tons and 1 vessel 
of 7756 tons. Eight vessels of 43,620 tons are to be fitted 
with steam turbines, and 4 vessels of 24,512 tons are built 
to carry oil in bulk. 


British DomInions. 


The total tonnage launched in all the British Dominions 
during 1921, namely, 129,675 tons, was about 74,000 tons 
less than in 1920. The tonnage launched in Canada— 
78,420 tons—was less than half of the output in 1920. 
On the coast and on the St. Lawrence were launched 
11 steel steamers of between 4000 and 7000 tons, and 1 of 
7177 tons. The tonnage launched in the other British 
Dominions was 51,255 tons and includes 31,453 tons 
launched in the Hong Kong district, and 17,408 tons in 
Australia. The totals for Hong Kong comprise 4 vessels 
of between 5000 and 6000 tons each. 


SPAIN. 


During the year 47,256 tons were launched in Spain. 
The figures include 2 steamers of about 5000 tons each, 
and 2 turbine vessels, | of 7000 and the other of 10,137 tons. 


Proceress OF SHIPBUILDING ABROAD DURING THE YEAR. 


_ Dealing with the combined totals for the work in ha 
in countries abroad, a steady decrease took during 
the whole of 1921. At the beginning of the year the ton- 
nage under construction amounted to 3,470,862 tons, 
while at the end of December the total was 1,816,774 tons, 
# decrease of 1,654,088 tons. Most of this reduction was 
due to the decrease in the shipbuilding industry in the 
following countries :—The United States (where at the end 
of December, 1920, there were 1,310,312 tons under con- 
struction, whereas the figures for December, 1921, were 
216,428 tons) with a reduction of 1,093,884 tons ; Holland 
with a decrease of 137,085 tons; the British Dominions 
120,186 tons, and Japan 103,601 tons. The only ship- 
building country in which the tonnage under construction 
at the end of 1921 appears from the figures to have been 
considerably larger than that for December, 1920, is Italy, 
with an increase of about 30,000 tons. 

The countries abroad having the largest amount of 
tonnage under construction at the end of 1921 were :— 
Italy, 393,832 tons; France, 352,635 tons; Holland, 
313,879 tons ; United States of America, 216,428 tons, and 
Japan, 144,912 tons. It should, however, be stated that 
the figures referring to work in hand at the end of December, 
1921, included a considerable proportion (over 22 per cent 
of the total) of tonnage on which all work is now suspended, 
notably in Italy and the United States. The present 
condition, and the immediate future of the shipbuilding 
industry cannot therefore be correctly gauged from the 





totals of work in hand unless that factor, and others 
already mentioned when dealing with the United Kingdom 
output, are taken into consideration. 


Summary or Wor.p's Ovurput. 


The world’s total output during 1921 reached 4,341,679 
tons. This figure represents a decrease of 1,520,000 tons 
as compared with 1920, but still exceeds by more than 
1,000,000 tons that for 1913, during which year the pre- 
war world’s record output was The United 
Kingdom's percentage of the world’s output during 1921 
was ically the same as in the previous year, viz. :-— 
35 per cent., but is considerably less than in 1913, when a 
figure of 58 cent. was reached. A striking fact is 


that during the year under review there were launched | 


167 vessels of about 1,195,000 tons which will be fitted with 
steam turbines. This tonnage represents over 30 per cent. 
of the total world’s output of steel steam |? gives 
an average tonnage of 7155 tons vessel. tonnage 
of new vessels which are being fitted with internal com- 
bustion engines is steadily increasing. During 1919 such 
tonnage amounted to about 156,000 tons, while for the 
year under review about 306,000 tons were launched ; 
this total, however, only equals about 7} per cent. of the 
world’s output of steam tonnage for the year. 
Attention may be drawn to the diagram which indicates 
uite clearly the enormous increase in the tonnage launched 
ing the last four years, as compared with pre-war 
morme § It may be stated that during these four years the 
total addition to the world’s merchant navies by new 
construction amounted to nearly 23,000,000 tons, a total 
considerably higher than the combined output for the 
nine years 1905-1913. 


Vessets Ciassep BY LLoyp’s ReeisTer. 


Of the merchant vessels launched during 1921, 592 of 
2,538,680 tons (331 vessels of 1,260,999 tons in the United 
Kingdom and 261 of 1,277,681 tons abroad) were built 
under the survey of the Society with a view to classification 
in Lloyd’s Register book. These figures include 82 per 
cent. of the total output of the United Kingdom. Of 
the world output of steel steamers and motors of 1000 tons 
and upwards, over 60 per cent. are to be classed with 
Lloyd’s Register. This latter percentage is in almost 
precise accordance with the average of the total figures 
for the last fifteen years, during which 29,400,000 tons of 
vessels launched were intended for the Society's classifi- 
cation, as will be seen from the smaller inset diagram. 
The total figures for 1921, following the general reduction 
which has taken place in the world’s output, were lower 
than those for 1920, but still exceed by 468,265 tons the 
pre-war record total attained in 1913. 





Electrification of Industrial Plant 
Railways. 


Ly @ paper read before the Philadelphia Chapter of the 
American Society of Iron and Steel rtrical Engineers, 
Mr. D. M. Petty, electrical engineer, of the Bethlehem 
Steel Company, said that in many industrial plants the 
congestion of the yards and the character of the work 
to be performed was such that no type of current collecting 
system could be applied satisfactorily. At the same time, 
the weight and power required for the locomotive were 
such as to render difficult the use of a storage battery 
engine. A combination of the two systems immediatel 
suggested itself. In the highly congested parts of the 
where points were numerous and where the lines entered 
the buildings, the locomotive used its batteries. But 
in the less congested portions, where heavier trains were 
likely to be handled and steeper gradients were 
tered, the engine took current from a trolley wire, a third 
rail or a contact system. 

This plan had been tried with some success in the mining 
industry, the locomotive operating on a battery while 
gathering trucks in the short entries and using a trolley 
wire when pulling the loaded trucks on the main haulage 
line. In these cases it had been common practice to 
arrange the battery so that it was charged when current 
was being taken from the trolley wire, but a difficulty was 
presented by the variations in live voltage of the trolley 
wire, causing the battery to take very high current at 
times, while at other times the current was barely sufficient 
to keep the battery charged ; or it fell so low that the 
battery discharged into the line. This difficulty had been 
overcome on some of the industrial plant railways by 
using a battery of considerably higher voltage than the 
trolley line voltage, so that it wo not take any great 
amount of charging current while the locomotive was 
drawing current from the wire. At intervals, once a day 
or once in two or three days, the locomotive was out of 
service long enough to have the batteries charged in the 
usual way. This arrangement not only conduced to 
life of the batteries, but also required a battery of 
capacity as compared with that which would be required 
if the engine operated entirely on storage. 

In congested parts’ of the plant railway, the movements 
were short and made at lower speeds than on the main 
lines. When the engine was working in this way the 
motors could be connected in series, thus reducing the 
current drawn from the batteries to about half of that 
which would be taken if the motors were operated in 
parallel. At the same time, the | tive ised 
practically the same drawbar pull in starting and at any 
speed up to half full speed as with the motors operati 
in parallel. Furthermore, this arrangement in i 
made it possible to use smaller batteries. 














A LaRGE factory for the production of chemicals has 

just been canstructed at Haiphong, French Indo-China, 

the Société Industrielle de Chimie d’Extreme Orient. 

e first products that will be manufactured will be caustic 

soda, chlorine, oxygen and chloride of lime. It is 

expected that 3 tons of soda will be made daily by the 
electrolytic process. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 
More Furnaces Going In. 


Ar all risks I am going to; speak” better things 
this week of the Midland iron trade. Let it be understood 
at once that I am not shouting. Conditions are still much 
too unsatisfactory successfully to tempt me to do that. 
There are still lots of unemployed plant, and that that is 
running is only partially employed. The reports, tov, 
brought to Birmingham Exchange by the finished iron- 
makers are for the major part m+ ste B tory, orders being 
spoken of as small and as arriving in only indifferent num. 
bers. All the same, I can discover unmistakable signs of 
revival in the raw iron trade, and while I can do this | 
refuse to, as a pessimist. It is the improvement in 
pig iron which encourages me to pronounce this week that 
trade is better. There is an increase in the number of 
Midland blast-furnaces that will soon be in oj tion. 
Last week I noted a fourth furnace as almost fae re- 
aera Bed the big works of Alfred Hickman, Limited, 
Spring Vale, Bilston. This week I can add another furnace 
as nearly ready for going in in South Staffordshire. 
Developments in the same direction are contemplated in 
North Staffordshire, and in the Northampton district 
three additional furnaces are being commissioned. All 
this looks decidedly more healthy, and I firmly believe we 
shall see a continuance of increased life am t the blast - 
furnace To come to details, After e long interval 
another furnace is to be started in this district on high- 
class foundry iron. The owners are Messrs, G. and K. 
Thomas, of the Hatherton Furnaces, Bloxwich. The firm 
owns two furnaces, its speciality being iron for chilling 
purposes and cylinder manufacture, and one of these is 
to be started the first week in February. Respecting the 
North Staffordshire revival, I shall hope to be in a position 
to give some particulars shorthy. Regarding the North- 
ampton district, it is an established fact that new furnaces 
are to be blown in at EKrodingham, Kettering, and Welling - 
borough. 


Spring Prospects in Raw Iron Trade. 


It is a fair inference from the re-starting of the 
foregoing additional furnace plant that smelters are looking 
forward to a spring trade revival. I adduced figures last 
week evidencing that lately consumers of pig iron have 
shown a little more confidence by increasing the tonnage 
of their orders. Here and there buyers who have abstained 
for months past are now placing orders on a cautious basis, 
in the belief that this can safely be done without risk of 
loss through further serious price reduction. It is well 
known that previously consumers have cut down their 
purchases strictly to the dimensions of current require- 
ments. Now they must needs enter the market for quick 
supplies should orders for finished iron and for foundry 
products show any revival. Smelters are nervous about 
putting into stock, but if they are to sell it in the prevailing 
condition of the market they must keep on shading their 
prices a little. For the present pig iron is still being sold 
at a loss. It is notorious that prices leave no margin of 

t, and in many cases involve a loss variously estimate: 
2s. 6d. to 7s. 6d. per ton. Some houses this week are 
quoting 90s. for Derbyshire No. 3, but others are willing 
to entertain i at 85s. Northampton foundry iron 
has seen a further drop, 82s. 6d. and even 80s. at furnaces 
being accepted. General market rates on Birmingham 
Exchange, as I write, are :—Northamptonshire forge, 
75s.; foundry, 82s. 6d. mean ; Derbyshire forge, 77s. 6d.; 
No. 3 foundry, 87s. 6d. mean at furnaces. Midland makers 
like those in the North of England are counting to some 
extent upon @ spring trade revival arising out of the dis- 
nt of continental supplies by home iron, now 
rendered possible by the reductions which our own makers 
have made. 
Drop in Steel Sections Imminent, 

Competition is still umpairing the official prices of 
rolled steel plates and sections, and an official drop by 
the All-England Associated Makers is spoken of as 
imminent. The Scotch makers in particular continue to 
cut prices to such an extent as to leave the other steel- 
making districts of the kingdom scarcely a living wage. 
Happily, billets are a« little steadier this week after the 
instability of last week. The minimum quotation is now 
£7 10s., and prices range up to £8. American quotations 
for billets have again been received this week, but at prices 
so much above the English quotation that business on these 
lines is quite out of the question. 


European Steel Competition Beaten. 

It is becoming most satisfactorily increasing] y 
evident that European steel competition has mostly ceased 
to be troublesome. Possibly a few scattered deliveries 
are still being made on old contracts. But the latest 

juotations no advantage. On the other, hand, « 

irmi merchant, as I intimated last week, has been 
applied to for a large consignment of British billets. It 
was wanted to complete a Belgian order for foreign 
delivery, which the continental steel works could not 
execute in the specified time. The business, however, did 
not materialise owing to the comparatively high cost of 
shipping the material from the British port to Antwerp. 
The shipping companies conve material 4 to this country 
at half Fy charged for shipment to the Continent. 
A peculiar situation exists to-day in South Staffordshire 
regarding the using up of steel bi and sheet bars in the 
iron mills. Steel re-rolling has become unprofitable. For 
the past six months the South Staffordshire ironworks have 
been utilising their idle plant in re-rolling of steel 
billets, chiefly of foreign origin. e large steel works 
would not then look at the prevailing prices, and for a time 
the local ironmasters executed nearly all the finished bar 
business of the country. It is a somewhat remarkable 
circumstance thatthe large steel works producing from 
raw material have now recaptured this business, at prices 
quite unattractive to re-rollers. 














Staffordshire Finished Iron Conditions. 


It is, I regret, impossible to discover any relaxa- 
tion of the competition in the Staffordshire finished iron 
trade. Lancashire mills are meeting the South Stafford- 
shire makers on the new price level of £11 10s. delivered 
for nut and bolt and fencing qualities. A few orders are 
in view, but not sufficient in themselves to make big 
sacrifices worth while. If orders can be secured at some- 
thing less than £11 10s. they will be taken. Meanwhile 
the organised Makers’ Association sticks to the basis of 
£16 for marked bars, £13 for unmarked bars, and £13 10s. 
for iron strip. Some millowners are reported to be willing 
to cut the latter price, but the business obtainable in face 
of the competition of steel strip at £10 10s. is negligible. 


Birmingham Engineers’ Dinner. 


The Birmingham Association of Mechanical Engi- 
neers held its thirty-first annual dinner on Saturday last, 
and some interesting speeches followed. The importance 
of mechanical engineering in the industry of this country 
can scarcely be over-estimated. We know the valuable 
work engineers played in the prosecution of the Great War, 
and it is equally certain that in times of peace they have a 
great rdle to fill. There were references to this subject, 
and attention was directed to the need for practical and 
commercial training, so that the problems relative to 
industry may be solved by those most intimately identified 
with it. In this respect the Birmingham Association and 
kindred organisations are contributing in no small degree 
by creating a good feeling among engineers by exchanging 
opinions on trade and technical topics, and by assisting 
scientific research. It is to be regretted that in the 
Birmingham Association there are only about 450 members, 
and hopes were expressed that the membership would at 
least. be doubled. All hands should be joined in this great 
work of advancement. Sir Harris Spencer said that the 
Association had done magnificent work. He asked them 
to help to train commercial engineers. He believed in 
practical training, and he believed in the commercial engi- 
neer, whom he considered one of the greatest powers in 
the whole of our business life. The industry, he added, 
had got the improvements and the brains and the pro- 
ductive capacity, but somehow or other, as between 
employer and’ employed, they had not yet arrived at that 
broad view of things which would bring down the cost of 
production and help them in the markets of the world. 
At the present time that was one of the most important 
things they had to deal with. 


Big Scheme of Mines Drainage for South Staffordshire. 


The coal mines in the Old Hill area of South 
Staffordshire are to be given a new lease of life, and vast 
quantities of coal which, it was thought at one time, were 
lost to the country are to be saved. This satisfactory 
result is to be brought about by the institution of a new 
drainage scheme which the Ministry of Mines has this 
week approved. The scheme involves the formation of a 
new Drainage Board and includes the draining of three 
mines which were closed in consequence of floodmg during 
the coal stoppage. Additional machinery is to be laid 
down, costing £40,000, the money for which will be raised 
by the local coalowners. It is hoped to drain off water 
under which millions of tons of coal at present lie buried. 
The water in the mines of the Old Hill area has been a 
source of trouble to the owners for many years, and with 
the old inadequate machinery it was found almost 
impossible to cope with the inrush. Even with the pumps 
at full pressure only the higher workings could be kept 
clear. The coal stoppage was the climax, for the water 
rose to such a height as to be halfway up the shafts when 
the dispute ended. After unsuccessful pumping efforts 
three of the most valuable mines had to be abandoned. The 
new scheme is a comprehensive one and is largely formed on 
the recommendations made by the Government Committee, 
which held an inquiry relative to the flooding of the South 
Staffordshire and East Worcestershire area. I under- 
stand that it is provided that there shall be a new area, 
which will include not only the Old Hill district, but also 
the adjoining parts of Dudley, Halesowen, Cradley, and 
Lyde Green. The addition of these new areas brings in 
districts which have not previously borne any of the 
drainage charges. 


Coalowner Optimists. 


The speeches of the coalowners at the annual 
dinner in connection with the South Staffordshire Mining 
Students’ Association on the 28th ult. showed that 
those interested in coal mining in South Staffordshire 
took a very optimistic view of the future. Mr. J. C. 
Forrest—Cannock Chase Coalowners’ Association—said 
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(rom our own Correspondents.) 


MANcHESTER, Thursday. 


Iron, Steel, and Metals. 


Tue feeling in the iron and metal markets is a 
little better this week, but so far as one can see there is 
not much, if any, improvement in actual business to 
account for it, It is probably the fact that we are slowly 
struggling towards better times, and in the iron trade at 
least there is more stability in the prices. This fact does 
not necessarily mean that the fall in prices is permanently 
over, but there seems to be a temporary check and some 
little chance of an improvement in consumption. The 
period of acute competition from the Continent is probably 
nearing its end, but there are signs of an American com- 
petition which may be quite as serious. 





delayed for a long time, but when it comes it may prove 
very awkward for British manufacturers in this depart- 
ment. The engineering trade, however, is merely con- 
cerned with obtaining cheap muaterial from whatever 
source it may be offered. 


Metals. 


The market for the non-ferrous metals is duller 
than ever, and there is no sign of any improvement yet 
in copper prices. Standard copper reached another low 
price at the end of last week, but the relation between 
standard and refined copper is rather more reasonable 
than it has been. Best select ingot is, however, much too 
close in price to standard to enable anyone to believe that 
there is much improvement in the demand from con- 
sumers. There is stil] a better demand on the Continent 
and in America than there is in this country; but this 
may, and probably does, mean that American and conti- 
nental engineers are getting a larger share of the world’s 
trade in mechanical engineering. There is very little 
change to note in the prices current for old copper and 
metal. These prices are stil] much lower than they should 


show no desire to buy this scrap at not much more than 
half its intrinsic value, we need not anticipate any sharp 
revival of new copper prices. American producers of 
copper are beginning to increase the output, and they seem 
to be anxious that all the world should be aware of the 
fact. One would like to know why this abandonment 
of the usual reticence has taken place. It is, of course, 
possible that the increase of output is not in anticipation 
of a growing consumption, but simply results from the fact 
that producers are tired of idleness, and prefer to risk 
production at a loss. The market for tin has been weak 
again, and it is perhaps time to expect a small reaction, 
but one does not how, in the present state of the 
demand, the prices can advance very much. There may 
be some speculative covering sufficient to check the down- 
ward tendency. The large sales by the East are attri- 
buted to liquidation in view of the Chinese New Year, 
which dates from January 28th. If this be correct, then we 
may perhaps expect to see a reduction of sales from the 
East during the present week. The Federated Malay States 
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protesting that it means to hold until the metal can be 
sold at a profit. One does not know exactly at what 


the next few years one does not believe. The position in 


the lead market does not show much change, and the 
There is an ample supply of the metal at present, and 


while the American exchange keeps up or goes still farther 


should become inadequate. Spelter has been rather weak, 
but there hastbeen no very definite change up to the time 
of writing. 


Foundry Iron. 


The market here for foundry iron is still in a 
very poor condition, in spite of the fact that farther falls 
in the price are not immediately expected. The Manchester 
price for ordinary No. 3 pig is settled for a time at from 
97s. 6d. to 100s. per ton, but consumers have as yet no 
great confidence in it. They know, of course, that the 
costs of production are slowly falling, and may perhaps | 
look for some concessions in consequence ; but makers of | 
pig iron in the Midlands claim that the present selling prices 
leave them a loss, and hence that any economy in producing 
costs ought to go towards lessening that loss and not 
towards lessening the price. One favourable feature in the 





that some of them had not expected to appear again at 
functions of that kind. If the country had decided that 
the coalowners should go they would have accepted the 
decision and would have cleared out. Experience, however, 
had proved that the country was sound at heart, and it 
spoke volumes for the confidence that some of them had 
in the future when he told those present that Colonel 
Harrison, chairman of the Cannock Chase Coalowners, 
and Mr. Cyril Lloyd, Dudley, were investing thousands 
of pounds in mining developments in South Staffordshire. 
Major Selby Gardner, secretary of the Cannock Chase Coal- 
owners’ Association, spoke of the Welfare Fund under the 
Coal Mines Act, and said that in the Cannock Chase dis- 
trict the amount to be raised would probably be about 
£20,000 per annum. There was every reason to anticipate 
that the amenities of the mining areas would be greatly 
improved by means of this money. 


Bonuses Merged in Birmingham Brass Trade. 


A new wages arrangement has come into force in 
the brass trades of the Birmingham and Wolverhampton 
district. An agreement has been arrived at between the 
manufacturers and the unions to merge the Churchill 
bonuses in a common standard of 29s. 44d. above the base 
rates for all men over twenty-one. This amount repre- 
sents the 92 per cent. by which the cost of living exceeds 
the pre-war level. Under the sliding scale adopted in the 


brass industry of this district wages fall by 4d. per hour for 


pig iron trade is that the export business has been recom- 
menced ; but it would perhaps be a mistake to suppose 
that that fact will have a stimulating effect on prices until 
all the idle blast-furnaces are again in operation. Con- 


} 


sumers here continue to buy very sparingly, and the 
Midland furnaces cannot get large orders for forward | 
delivery. Some of the Lincolnshire furnaces are still | 


waiting for this class of business in order to blow in. 
Forge pig iron is very much neglected at present, and it is 
doubtful whether more than 80s. per ton at the furnaces 
can be obtained for it. On the other hand, hematite iron 
seems to be a little better. 

Finished Material. 

The prices for sectional steel remain irregular, 
but apparently, if anyone wants to know the dearest place 
in which to buy he should come to the Midlands. In Man- 
chester there is only a poor demand, and recently the 
London merchants do not seem to have been getting on 
very fast. The continental prices for export make it very 
difficult for British makers to obtain Eastern orders, and 
when they are obtained they are taken at prices far below 
those quoted for the home trade. 


Scrap. 
There is no business worth speaking of in steel or 
wrought iron scrap, but a small amount is still going on in 
cast iron scrap, and dealers are fairly steady in their 





every fall of 6} points in the cost of living. 





prices. For choice lots of broken “textile” castings 


The American | 
attack on the iron and steel trade of the world has been | 


be if there were any effective demand, and so long as dealers | 


Government is still holding large stocks of dear tin, and still | 


figure this metal stands in the Government books, but | 
that there will be any chance of selling it at a profit within | 


feeling is still that we are nearer to a lower level of prices. | 


in our favour, there seems no reason why these supplies | 


| Cumberland the Hodbarrow 
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£5 per ton is asked, and for other cast scrap from 85s. to 
95s. per ton according to quality. There is, of course, 
only a small demand because many of the iron foundries 
of the district are short of work. ; 


Wages Alterations—A Wise Decision. 


At a meeting held in Manchester last week of the 
Legislative Council of the United Textile Workers’ Asso- 
ciation, which embraces representatives of all the opera- 
tives’ trade unions in the spinning and manufacturing 
sections of the Lancashire textile industry, it was decided 
to accept the employers’ proposal to vary the existing 
wages agreement by substituting one month's notice of 
any desired alteration in the cotton agreement in place of 
three months as heretofore. In their letter to the opera 
tives’ associations the employers pointed out that if the 
three months’ notice were adhered to at the present time 
it would lead to merchants “withholding the placing 
of any business which was not urgent during the currency 
of the notice or until a new wages settlement had been 
arrived at,”’ and that this, “ besides being harmful to the 
employers, would mean more unemployment for the work- 
people.”” Engineers will agree generally that the decision 
to make this change is a very wise one, and one which 
should be very carefully borne in mind when any negotia- 
tions of a similar character take place in the engineering 
industry. One of the causes of the present deplorable 
| state of this industry is due to the withholding of orders 

by buyers pending long drawn out wages alterations. 


Health of the Working Classes. 


An address was given last week at the Manchester 
| Y.M.C.A, by Dr. W. F. Dearden, medical officer to the 
| Port Sanitary Authority, on the health problems of modern 

industry. He said that the excessive amount of disability 
| and loss of life amongst those engaged in industrial occu- 
pations was appalling, and remarked that in this country 
| there was no factory medical department, and that up to 
| quite recently all the official medical work had been 
carried out by three medical inspectors connected with the 
| Factory Department of the Home Office. The full number 
was now five compared with ten in Belgium. These doctors 
could not direct the necessary treatment ; they could only 
recommend it. If the doctor was to have some real control 
over what curative measures were to be prescribed, a 
Factory Medical Department must be created, and, as in 
Belgium, placed under the control of a medical chief, who 
should be made responsible to a Minister of State. His 
staff should be adequate for the task of dealing with all 
unhealthy conditions in industry, and should include at 
least one medical inspector to be attached to each super- 
intending inspector's district. 





German Competition in the Iron and Steel Trades. 


Speaking a few days ago to the colliery worker 
at Abram, Wigan, on the future of British trade, Sir W. 
Peter Rylands, chairman of the Pearson and Knowles 
| Coal and Iron Company, said that German manufacturer: 
had been offering their iron and steel commodities at £4 
and £5 per ton less than British prices, and German workmen 
had been employed at a wage rate that compared with £1 
or less a week with English rates. It was impossible that 
this country could compete with such prices, or that we 
could ask our workmen to accept the German standard of 
He believed that 


pay. the German policy was wrong, 
and unsound, and must ultimately result in financial 
trouble. When that time came, or as it approached, we 


might hope that the conditions under which competition 
had proceeded would change. When competition dimi- 
nished Germany's difficulties would grow, because it would 
be impossible for her to make things as cheaply as she had 
been doing before. There was, he said, an indication 
already in certain lines in the steel trade that the com- 
| petition was relaxing, and he was beginning to feel that in 
a few months’ time there might be some little improvement 
in the trade of this country. It could not be rapid until 


| Germany's wages rates were restored to what they were 


formerly. 


Barkrow-1n-FurnNgss, Thursday. 
Hematites. 


There are no new features to report this week in 
connection with the hematite pig iron trade of this district. 
The demand for iron continues to be very quiet, and 
improvement is slow in manifesting itself. So far as 
Barrow is concerned, a fair tonnage of iron is going into 
prompt use in the neighbouring steel works, but in the 
Workington district steelmakers’ requirements on local 
account have been nil for some time now. Buyers on general 
account are not inclined to place orders for more than what 
will fulfil their immediate wants. Orders are only 
moderately held just now. 


Iron Ore. 


There is rather less activity in some of the mines 
in the North Lancashire district, particularly those of the 
Barrow Hematite Steel Company. Across the border in 
mines are still idle. The 
demand for iron is naturally limited, for business is still 
confined to local smelters, and they have only a few fur- 
naces in blast. The importations of Spanish ore have been 
small for some weeks now. 


Steel. 


The steel trade at Barrow continues to be fairly 
well employed. Rails are occupying most of the attention 
in the big works, and hoops are being rolled in the smaller 
works from French billets, a further supply of that material 
having just arrived from Caen. Steel sections generally 
are in poor demand, and there is not much on offer in steel 
shipbuilding castings. 


Shipbuilding and Engineering. 


These trades are very quietly employed. Vickers 
Limited have completed the fitting out of the Common- 
wealth steamer Hobson's Bay, and she left Barrow this 
week to undergo her sea and other trials. She is set down 
to make her first trip out from London on February 28th. 
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SHEFFIELD. 
(From our own Correspondent.) 


The Tardy Revival. 


So far as the heavy steel and engineering trades 


of Sheffield are concerned the revival is proving a very | 


tardy affair, and only an occasional order of any appre- 
ciable dimensions—such as those I mentioned last week— 
relieve the prevailing gloom. Even the enthusiasm 
excited by the three-quarters-of-a-million order in con- 
nection with the electrification of South African railways 
very soon abated, when, on reflection, its was realised that 
this electrical work would provide employment for only 
a few hundred of the many thousands who are idle ; indeed, 
it will scarcely touch the latter, for the electrical trade 
has been the least affected of any, and for the most part 
this Metropolitan- Vickers order will merely provide fuller 
employment for those engaged in this trade, and inci- 
dentally call for a few hundred tons of steel for the frames 
and casings of the electrical machines—a drop in the 
bucket in relation to Sheffield’s normal output of steel. 
Even the order for 15,000 tons of rails shared between 
Messrs. Cammell Laird and Co. and the United Steel 
Company would not in normal times be regarded as any- 
thing out of the ordinary. These orders are, however, 
helptul, but what is wanted is some big development 
scheme, either at home or in the overseas dominions, and 
at present there are no signs of any such scheme materiallis- 
ing. Mr. Arthur Neal, Parliamentary Secretary to the 
Ministry of Transport, addressing his Sheffield con- 
stituents during the week-end, said that some of the 
South Country railway companies were submitting elec- 
trification schemes. But, then, Mr. Neal tells his con- 
stituents that at almost every visit—he said precisely the 
same thing many months ago, to my knowledge, so that 
his promises of prosperity for local industry in this con- 
nection have lost their first freshness. As a matter of fact, 
local manufacturers are far more hopeful of overseas 
developments. Only comparatively small orders or 
inquiries are coming in from the British railway com- 
panies, and it is evident that it is not the intention of the 
boards to spend any considerable proportion of the com- 
pensation money recently awarded by the Government on 
repairs and renewals; only the most urgent of these are 
being carried out. Nor are the tramways undertakings 
of the country showing any present disposition to place 
any considerable bulk of orders here. The Sheftield Cor- 
poration is setting an example in this respect, two exten- 
sions to outlying suburbs having just been put in hand, 
as part of a million pounds scheme, though the present 
instalments represent an expenditure of only about 
£50,000. All the rails are being rolled in Sheffield district. 
‘Transport development in another direction has also pro- 


vided a welcome bit of work, Shell-Mex, Limited, having | 


just opened a new bulk filling depét, which is equipped for 
sending out nearly 10,000 gallons of spirit per day. The 
spirit is brought trom the company’s railway siding by a 
pipe line half a mile in length, and it is then stored in tanks 
having a total capacity of approximately 47,000 gallons. 
The battery of automatic fillers is capable of filling 4800 
two-gallon tanks, per day. From this centre a district 


| within 50 per cent. of pre-war figures, yet gas remains at 

from three to four times its pre-war price, while the pres- 
sure has been considerably reduced. As a result more firms 
| are resorting to other sources of power and heat. 


The Silver and Cutlery Trades. 


| The position of the lighter trades of Sheffield has 
| not materially changed during the past week, work being 
|somewhat unevenly distributed, with the result that, 
while some firms are as busy as they have ever been at this 
time of the year, others find it difficult to provide employ- 
ment for even three or four days a week. Mappin and 
Webb, who have for a long time past been badly cramped 
| in their present shops in the centre of the city, are about 
| to move into very much more commodious works half a 
mileaway. The new establishment consist of an imposing 
range of factories and shops mostly constructed of con- 
| crete, and will constitute one of the largest factories in the 
| country—perhaps in the world—devoted to the manu- 
| facture of silver and electro-plated goods and cutlery ; 
needless to say, the equipment and plant are the most 
modern obtainable. The unabated demand for stainless 
steel cutlery and other household articles continues to tax 
| the resources of most of the firms specialising in this class 
| of goods. The price has hitherto prevented the popu- 
larising of the commodity to the extent of competing with 
ordinary table ware of the non-stainless variety, but if a 
local firm makes good its claim this handicap will be a 
thing of the past. For a couple of years past this firm has 
been experimenting with an entirely new composition, 
| and it now claims to have reached perfection, and is about 
to manufacture all kinds of table ware, on mass production 
scale, with this new metal, which is said to possess non- 
rusting and stainless properties equal to those of stairiless 
steel and to be saleable at about one-third the price of the 
latter. 











NORTH OF ENGLAND. 
(from our vwn Correspondent. ) 


Big Wage Cut in Iron and Steel Trade. 


THE report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trades of the North of England for the two 
months ended December 3lst last shows a further big 
reduction in selling prices and wages. For the two 
months in question the average net selling price of manu- 
factured iron and steel realised by the affiliated firms 
was £13 12s. 10.43d. On this figure the sliding scale 
gives a reduction of 20 per cent. on puddling and other 
forge and mill wages, this taking effect from January 30th. 
This announcement may be taken in relation to the general 
downward tendency of iron and steel prices and wages over 
the past year. On January 3ist, 1921, the percentage of 
wages above the standard was 225. The corresponding 
figure for November 28th last was 87}. This additiona, 
decrease of 20 per cent. brings, therefore, the present 





extending over a radius of something like 15 to 20 miles 
will be served. This depdt is one of the largest in England. 


Blast-furnaces’ Brief Run. 


There is a somewhat curious position as regards | 


the blast-furnaces which have recently been re-started. 
While on the one hand it is a satisfactory sign that there 
are more in blast to-day than was the case a month ago, 
and that that number in turn was a distinct advance upon 
the previous month’s figure, there is already talk of 
“setting down” some of these recently re-started fur- 
naces, a8 they have apparently overstocked the market | 
with their product. The cost and trouble of re-starting the 
blast-furnaces are so considerable that they are not allowed 
to become idle except under extreme necessity ; but so small | 
is the demand for iron and steel that in two or three cases 
firms are, I am assured, seriously contemplating another 
stoppage. Of course, some of the furnaces attached to the 
steel works are continuing in blast in order to supply the 
slightly increased demand occasioned by the few orders | 
that are being booked on behalf of customers who are in | 
this way meeting their day-to-day requirements. But none | 
are looking far ahead; the whole trade is still carrying 
on in this precarious hand-to-mouth manner. Competition 
for the few orders for steel that are going is so keen that 
it is certain many are booked at unremunerative prices. 
Firms are hoping, however, that costs may decline suffi- 
ciently to enable them to complete the contracts without 
serious loss. One helpful factor is the cheaper quotations 
for hematite pig iron, the latest offer for mixed numbers 
being £5 15s. delivered, as compared with £13 10s, at the 
beginning of last year, and £3 10s. in 1914. 


| The 


| or plates ; 


figure to 67} per cent. above the standard, and shows 
incidentally a decrease on the year, according to the 
sliding scale, of 1574 per cent. Wages are, of course, 
entirely regulated by the selling prices, and the following 
table shows the various adjustments which have been 
made each alternate month over the past year :— 


| 

| 1 Reduction, Above standard, 

1921. per cent. per cent. 

January 31st wed. wii acto 225 

| March 28th .. 25 200 

| May 30th 30 170 
August Ist... 474 122 
September 26th 25 97 
November 28th 10 87 

1922. 

January 28th 20 674 


return of the diflerent classes of material sold, and 
the average net selling price of each, for the two months 


| ending December 31st, 1921, records no business in rails 


2146 tons of bars realised an average net selling 
price per ton of £13 12s, 11.98d., and 23 tons of angles 
£13 Is. 2.42d. 


Cleveland Iron Trade. 


A most interesting development in the Cleveland 
iron trade this week is the news that 2000 tons of No. 3 
Cleveland foundry iron has been sold to Germany. The 
transaction has created a great deal of surprise in iron 
trade circles in view of the depreciation of the German 
mark, and the quite recent importation into the district 
of large quantities of foreign iron. It is interesting to note 
that before the war Germany was Cleveland's largest 
foreign buyer of pig iron. Although a few tons of iron 
have been.sold to Germany from time to time since the 





Fuel Costs. « 


But fuel cost is still a very serious item, coal 
prices being, generally speaking, something like three 
times what they were in 1914. During the past week there 
has been very little change in the position so far as inland 
consumption of industrial fuels is concerned. The outlook, 
however, is decidedly brighter than for some time past, 
and it is expected that the placing of orders for various 
materials will result in some expansion of the inland trade. 
At the week-end, prices were tending to harden somewhat 
as an immediate consequence of this prospective demand. 


The small fuel market is, however, on the weak side, as | 


a result of a small demand for coke-making purposes and 
the limited number of blast-furnaces in operation. There 
are large stocks at the pits, and in many cases price is a 
secondary consideration, the immediate need being to 


reduce the stocks. While on the subject of fuel it is per- 


haps of interest to note that the Sheffield Gas Company 


is coming in for a good deal of attention again in connec- G.M.B. 


tion with its application for parliamentary powers which 
will very materialy modify the existing relation between 
the price of gas and the amount of dividend distribution. 
Manufacturers who are opposing this application complain 
that while steel makers have brought their prices down to 


Armistice, this is the first order of any volume that has 
| been received since August, 1914. The general position 
| of the Cleveland iron trade shows little change on the week, 
though the placing of the German order encourages the 
| hope that an improved export trade is an immediate 
prospect. Still the demand is as yet quite limited, and 
the output of the twenty-seven blast-furnaces operating 
on the North-East Coast so fully meets the requirements 
that there is no present likelihood of more furnaces being 
| blown in. Foreign iron is still competing with Cleveland 
in the Scottish market, and Derbyshire and Northampton- 
shire iron is so much cheaper than Cleveland, that the 
| Midlands and Lancashire are practically closed markets 
| to Cleveland makers. Price-cutting, however, has been 
carried as far as can be reasonably expected at present, 
and there is no expectation locally of any further reduc- 
tions for some time to come. Prices remain unchanged, 
No. 1 and siliceous iron being 95s. No. 3 Cleveland, 
, 90s.; No. 4 foundry, 87s. 6d.; No. 4 forge, 
82s. 6d., and mottled and white iron, 80s. The last- 
named quotation is quite nominal. Makers would be 
glad to get rid of their stocks of this low-grade iron, and, 
a free market existing for these qualities, they are willing 
to cut the price. 


























Hematite Pig Iron. 


Quite good business has been done in East Coust 
hematite pig iron. The relatively low price has attracted 
buyers from all parts, both at home and abroad. It is 
stated to be possible to buy mixed numbers at 92s. 6d. 
per ton, and No. 1 at 95s., although the general quotations 
are 2s. 6d. above these figures. 


Iron-making Materials. 


Business in foreign ore is very quiet indeed. 
Nobody is inclined to do forward business, sellers because 
of the uncertainty regarding freights, and buyers because 
they are apprehensive of further falls in iron prices. Many 
consumers are, therefore, working from hand to mouth 
in the matter of ore supplies, and simply come on to the 
market for an odd cargo. Best Rubio ore is quoted at 
25s. 6d. per ton c.i.f. Coke makers assert that price- 
cutting has reached its limit, and that they are not pre- 
pared to go below 26s. 6d. per ton, which is the average 
figure for good blast-furnace coke delivered at the works 


Manufactured Iron and Steel. 


The stagnation in the manufactured iron and steel 
trade still continues, and work at most of the North-East 
Coast establishments is intermittent. Apparently buyers 
are still holding off in the hope of further price reductions, 
but it appears to be a forlorn hope. At a meeting of the 
Board of Conciliation and Arbitration, Mr. E. J. George, 
of the Consett Iron Company, pointed out that most firms, 
if not all the firms, producing steel at the present time and 
rolling it were losiag money heavily. Buyers would have 
to make up their minds to come along at to-day’s prices. 
He was quite satisfied that prices could go down no 
further, and whether there was trade or no trade, prices 
would remain where they were. If consumers can be 
convinced that this is the actual position, trade should 
rapidly improve for there is a firm belief that many sub- 
stantial orders are being held back. 


The Coal Trade. 


The Northern coal trade position remains very 
firm and rigid throughout. The collieries are without 
exception well sold up to the middle of February, and 
merchants generally are clamouring for their supplies, 
which, in a number of cases, are not forthcoming because 
of the temporary scarceness of supplies, and the almost 
insuperable difficulty of effecting prompt shipments. 
A controversy is raging among shipowrers, exporters, and 
others regarding the inordinate delay in loadings, and the 
detention of steamers, with the inevitable consequence 
of incurring heavy demurrage charges, which position is 
not calculated to assist the coal trads, but rather creates 
fancy and altogether fictitious prices, and tends to drive 
prospective buyers away from the market. This is a 
serious question at a time when everything should be done 
to encourage trade. Business for the most part is confined 
to spot delivery, with full figures obtainable in every 
instance, but buyers will not close forward contracts 
at present values, preferring to take their chance of more 
favourable terms later. Most of the collieries and ex- 
porters report that there is a very satisfactory and improv- 
ing volume of inquiry coming forward, and there are hopes 
of a gradually expanding trade when the market has 
reached the bottom and somethirg like a stable range of 
prices is established. One of the outstanding features is 
the rapidly improving outlook for Durham coking coal. 
Several large contracts are reported, with forward deliveries 
at very cheap figures, and as a result some of the collieries 
are of the opinion that the merchants have oversold their 
market, aad are now anxious to cover their commitments 
at once. are also numerous inquiries from the 
Continent, chiefly from France, Italy and Belgium. These 
factors have occasioned a temporary stiffening of the market 
for that class of coal, which is now quoted up to 2Is. for 
some brands, while the situation reacts in favour of the 
second gas sorts, which are also improving. The North- 
umberland steam coal trade is very active, but hardly any 
of the favoured classes of best screened are to be had 
direct, while in second hands supplies are limited. Second 
steams are also very firm for prompt, and all grades of 
steam smalls are steady. Bunkers are fairly active for 
steamers’ use, but there is not much business for the 
coaling stations. Coke is, on the whole, a shade better 
for foundries, while for gas coke there is a satisfactory 


demand. 


Coal Miners’ Wages. 


A further wage reduction is to be suffered by 
the Durham miners for the month of February, but conse- 
quent upon the minimum wage clause in the national 
settlement the fall will not be aearly so great as would 
have been the case had wages been governed by the 
ascertainment. The percentage on the basis wage for 
February, as shown by the ascertainment, is 72.16, as 
compared with 93.87 in January, a drop of 21.71, whereas 
the minimum percentage below which wages cannot fall 
during the period of settlement is 89, so that the actual 
reduction will be 4.87 from the January percentage. 
The situation is viewed with considerable alarm by the 
Durham. County Mining Federation Board, particularly 
in view of the fact that the owners will be called upon to 
contribute in wages 16.84 more than the percentage 
shown in the ascertainment. According to the account- 
ants’ ascertaiunent, the percentage on the basis wages 
payable to the Northumberland miners in February will 
be 82.66 per cent., or 3.1 per cent. lower than in the past 
month. This works out at a reduction of about 2d. per 
shift in respect of the higher paid men, and about Id. per 
shift to lower paid men. The wages in Northumberland 
are now within 2.66 per cent. of the minimum under the 
terms of the National Settlement, and 21.77 per cent. 
above the 1914 wages. Since the reopening of the mines 
in July last, after the national stoppage, wages of miners 
in the county have been about halved, those of the higher 
paid men having fallen from about 18s. 11d. per shift to 
9s. 4d. per shift. 
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SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding Output. 


Tue launches from Clyde shipyards during the 
month of January amounted to ten vessels of 58,614 tons 
aggregate. These figures apparently constitute a record 
for the month in respect to tonnage, but it so happens that 
two new passenger steamers account for practically half 
of the tonnage total, the twin-screw steamer Bendigo, 
13,100 tons, for the P. and O. Company, and the twin-screw 
geared turbine Athenia, 12,000 tons, for the Anchor- 
Donaldson line. Included in the other returns were the 
twin-screw geared turbine Matiana, 8970 tons, for the 
B.1.8.N. company ; the oil tanker Santa Maria, 8500 tons, 
for the Union Oil Company, Los Angeles; the cargo 
steamer Skiensfjord, 5922 tons, for Den Norske Amerika- 
linje, Christiania ; and the oil tanker British Industry, 
4204 tons, for the British Tanker Company, London. 
Though the returns would seem to indicate a certain 
amount of prosperity, once again it must be said that the 
launching figures are totally misleading as an indication of 
prospects or of the present state of the industry. The 
berths are emptying rapidly, and practically nothing is 
arriving to take the places vacated. Of late there have 
been signs of an improvement, and if costs fall still further, 
as it is expected they will do, hopes of better times may be 
realised. The result of the negotiations respecting ship- 
yard wages will have a considerable bearing on the future 
position. 


New Contract for Greenock. 


An order for a new vessel of 400ft. in length, 52ft 
beam, and 32ft. in depth has just been placed with Scott” 
Shipbuilding and Engineering Company, Greenock, on 
behalf of Alfred Holt and Co., Liverpool. An outstanding 
feature of the new vessel will be the installation of Scott- 
Still engines. The engines will have a combined brake 


horse-power of 2500 under service conditions. Up to the | the country as a whole. 


present the largest Still engine constructed is of the slow- 
running marine service type, and was built for experi- 
mental purposes by Messrs. Scotts under licence from the 
Still Engine Company, London. This eng 
under test for about two years, and the eng 
built will have all the latest improvements. 


Pig Iron. 


There is hardly any improvement noticeable in 
the pig iron trade. The markets are depressing, and 
though makers are evidently disposed to do all possible 
to meet consumers, buying continues on @ very meagre 
scale. The tendency of prices continues downward, but 
buyers are not inclined to purchase for stock even at the 
low rates now current. 


Steel and Iron. 


There is still a feeling of hope in the steel and iron 
markets that a revival in business cannot be long delayed. 
The reopening of several steel works encourages this 
feeling. Prices, however, will require to fall still farther if 
a large measure of success is to be gained in open com- 
petition with home as well as overseas producers. In the 
meantime new specifications are almost as scarce as ever, 
and few makers can see more than a few days ahead. Steel 
plates are in poor demand, both for home and export, 
even though as low as £9 per ton has been quoted for the 
latter. Sheets, perhaps, show more signs of life, though 
up to the present makers have not advanced their position 
much. Inquiries for the Far East, Australia and South 
America have been larger of late, and the latter country 
is showing considerable interest in the galvanised variety. 
Australia is inquiring for bridge-building matérial. Bar 
iron makers are only obtaining an occasional order, and 


the work in progress is altogether inadequate to provide | 
Other branches are | 


regular employment for the plants. 
in # similar position, there being no sign of marked im- 
provement in any direction so far. 


Coal. 


The situation in the Scotch coal trade has been | 


somewhat better during the past week, though the home 
demand is yet of a very disappointing character. In 
Fifeshire and the Lothians, where the trade is largely of 
an export nature, the collieries have been comparatively 
busy, and the outlook is fair. In these districts round coal 
has been meeting with some business, while nuts of all 
sizes are well cleared. In the West of Scotland the meagre 
demand for industrial consumption is still severely felt, 
and even with an improved demand for house coal most 
descriptions of round fuel are lagging. For a few days 
shipping tonnage was difficult to secure, but the supply 
is now better, though freights are pretty firmly held. 
Aggregate shipments for the past week amounted to 
182,601 tons against 195,885 tons in the preceding week, 
and 296,622 tons in the same week-in 1913. Consumers 
evidently anticipate a farther drop in prices, but coal 
masters are not sanguine. The failure of the Scottish rail- 
way companies to fall into line with the railways across the 
border in the matter of carriage charges has been a great 
disappointment to the Scotch trade, and may have a detri- 
mental effect on the export department in particular. 
Consequently with oncost charges and general expenses 
still at a comparatively high level, any farther substantial 
fall in prices does not appear likely at present. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Outlook. 


MATTERS are very quiet in the coal trade, and so 


far as one can see there is no great amount of perturbation | 
or anxiety regarding the prospect of serious labour troubles | Europe will come prominently into the reckoning until 
arising, notwithstanding that it is within the knowledge | the financial conditions are more established. Once this 





ine has been | 1 
ines now to be | 8@tisfactory than ever. On the strength of some accounts 
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of everyone that the conditions prevailing in the coalfield 
are far from satisfactory. Probably the view is held 
that the men have not the money and, consequently, are 
without the power to strike ; but still the President of the 
South Wales Miners’ Federation pursues his programme 
of issuing warnings. He says that these are not mere idle 
threats, and he knows that the Executive and the workmen 
| a8 a body are prepared for action of an extreme character 
| if no other remedy can be found. Such action, of course, 
| means a fight. Mr. Hartshorn adds that there is a breaking 
| point, and “ they are getting nearer and nearer to it.” 
So far, the coalowners as a body have not taken any notice 
of the threats of Mr. Hartshorn, but last week-end Mr. 
| John Kane, the President of the National Association of 
Colliery Managers, took up the challenge, and, on behalf 
of the members of that organisation, repudiated and 
| resented the wild charges made by Mr. Hartshorn, and 
described them as uncalled for and baseless. He states 
that Mr. Hartshorn is simply raising a smoke-screen to 
hide the responsibility of himself and the other miners’ 
leaders, who, by supporting a policy of “ ca’ canny” and 
strikes over a period of years, have brought the industry 
to the verge of bankruptcy and lowered the standard of 
living for the workers. Mr. Kane described the action of 
the President of the Federation as a “‘ wanton and deli- 
berate attempt to create, spread and foster bitter feeling 
between the workmen and the officials of collieries and the 
generation of an explosive atmosphere.” 





Railway and Dock Charges. 


The feeling continues very strong that the 
railway and dock companies are not playing their part 
in assisting the recovery of trade by failing to make more 
| concessions in the rates chargeable, especially for coal. 
Mr. Evan Williams, the President of the Mining Association 
of Great Britain, speaking at Swansea on Saturday last, 
expressed the view that the companies seemed to be con- 
| cerned almost entirely with the dividends to their share- 
| holders and the wages of their men, and not with the 
| effect which those rates were having on the prosperity of 
They could only hope that by 
| pressure from all industries they might be able to get some- 

thing again from the high railway rates. As a matter of 
| fact, it was at one time last week thought that so far as 
| non-statutory charges are concerned, the position was less 





that had been received by one firm, the rumour got about 
| that the dock companies had withdrawn the reductions 
| which had been in operation from January Ist, as well as 
the concessions which were offered to come into force as 
from January 16th. This was officially denied by Mr. 
J. H. Vickery, the chairman of the Bristol Channel Dock- 
owners’ Association, who made it clear that only the con- 
cessions announced for January |l6th were withdrawn, 
these being the modifications which the Traders’ General 
Committee declined to accept as a final settlement of its 
claims. Since then it is very evident that the dockowners 
have thought better of their action, as the secretary of the 
Traders’ General Committee has received a communica- 








|one time among their best customers. 


tion from Mr. Vickery stating that the Dockowners’ 
Association had decided to put into operation as from 
February Ist the concessions in non-statutory charges 
which were previously offered from January 16th. Mr. 
Vickery also stated that the Dockowners’ Association had 
further considered the subject of statutory charges, and 
was now engaged in getting out certain additional figures. 
The Association intends holding another meeting for the 
examination of the information, after which it is proposed 
to suggest an appointment with the general committee of 
traders’ representatives. It certainly looks, from these 
facts, as if the dockowners are beginning to appreciate the 
force of the traders’ demands. 


Miners’ Wages. 


There is no prospect that the wages of the miners 
will be lifted above the present minimum rates during 
the month of February. This, at any rate, was the opinion 
held at a meeting of the Executive of the South Wales 
Miners’ Federation in the early part of this week. The 
Executive was engaged for some time discussing the 
financial position of the industry, The auditors’ report 
on the situation for the month of December, on which, of 
course, the rates for February will be based, was not in 
the possession of the Executive, but it appeared to be 
known that the results would not permit of any increase 
being made in the rate of wages, which are now down to 
28 per cent. on the 1915 standard, which is the minimum 
fixed under the terms of the national agreement. The 
Executive appointed a small sub-committee, with whom 
the owners are to be asked te confer with a view. to dis- 
cussing the practicability of some steps being taken to 
bring about an improvement in the general conditions. 


The Tin-plate Trade. 


The workmen's side of the Joint Industrial 
Council of the Welsh plate and sheet trades of this district 
decided last week-end to give notice to terminate the 
sliding scale which has been in operation for the a,reed 
twelve months, and which was subject to three months’ 
notice as from February Ist. At the meeting which was 
held resolutions were passed pledging support to claims 
for improved conditions to the low-paid men under the 
sliding scale, and at a meeting to be shortly held in con- 
nection with the recent ascertainment of the price of 
bars a request is to be made that on top of the low per- 
centage due under the sliding scale a substantial grant 
should be asked for. As regards the future of the industry, 
Mr. H. C. Bond, the deputy-chairman of Richard Thomas 
and Co., appears to be very optimistic. He says that the 
men are individually giving a much better output than 
during and immediately after the end of the war. The 
East and Canada are now among the industry's best 
overseas customers. For many years the Canadian trade 
was entirely in the hands of the United States, but 
latterly Welsh makers have been able to undercut the 
American prices. Australia and the Continent were at 
The former is 
showing slow signs of recovery, but it is not expected that 
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stabilisation has been brought about, a really thriving 
time for the South Wales tin-plate industry generally is 
anticipated. Railway rates and harbour dues, however, 
form a serious obstacle to a quicker recovery of the trade. 


C t Busi 


The demand for South Wales steam coals has not 
improved during the past week, but despite the quietness 
which prevails shipments maintain a fairly good level. 
Large descriptions are relatively in less demand, but still 
there are signs that the policy of salesmen adbering to 
their prices and refusing to cut is proving successful, as, if 
anything, there appears to be a greater disposition to pay 
up on the part of buyers instead of postponing their pur- 
chases on the chance of prices falling further. Sized coals 
and smalls are very firm, and collieries are well booked up, 
particularly for nuts, beans and peas, for which very good 
prices are obtainable. Patent fuel and coke remain station- 
ary in value, with the inquiry rather on the restricted 
side, while anthracite coals are easier, except in the case 
of nuts, which are still in good request and firm. Pit-wood 
is in slightly better demand, with prices about 29s. to 31s, 





Latest News from the Provinces, 


THE MIDLANDS AND STAFFORDSHIRE. 
Drop in Miners’ Wages. 


Tue largest drop yet recorded in the wages of 
miners in this area under the monthly ascertainment was 
announced this week by the Wages Board of the colliery 
industry. The percentage addition to the standard 
wages for the month of February for the Eastern area, 
which includes amongst other districts Cannock Chase and 
Warwickshire, has been fixed at 97.06, or 12.8 less than 
in January. This means a reduction in wages ranging up 
to one shilling per shift; an even more drastic cut is 
anticipated in March. 


WALES AND ADJOLNING COUNTIES. 
Swansea Metal Exchange. 


Business is very quiet in the tin-plate trade. 
Orders are lacking, and prices are on the easy side. Some 
mills have already had to cease operations. 


The Coal Industry. 


The coalowners’ representatives on the Concilia- 
tion Board have decided to agree to the proposal of the 
men's representatives for the appointment of a joint 
sub-committee, consisting of six members on each side, for 
the purpose of considering what action can be taken to 
secure an improvement in the position of the industry in 
this district. Arrangements are being made for an early 
meeting of this sub-committee, probably on Monday next. 


New Steamship Line. 


A new steamship line was inaugurated from 
Swansea on Tuesday last, namely, a service between 
Swansea and Chile. The trade in this direction was in 
previous years been carried on by sailing vessels. The 
first boat of the new line is the s.s. Pernico, a Chilian 
coasting mail boat, which has been loading 3000 to 4000 
tons of coal and tin-plates for Valparaiso. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed that the Liverpool offices of the Automobile 
Association have been transferred to 35, Dale-street. Telephone 
number, 204 Bank, Liverpool. Telegrams, ** Fanum, Liverpool." 


W114 Jacks anp Co, inform us that owing to the re-build- 
ing of East India-avenue, in which their office was at No. 5, they 
have removed to Winchester House, Old Broad-street, London, 
E.C.2. New telephone numbers: London Walt 7957, 7958, 
7959. 

Waites Dove Brrumastic, Limited, of Newcastle-on-Tyne, 
at its recent annual meeting, added to its board of directors Mr. 
Percy Hedley and Mr. Thomas Macdonald, son of Mr. Charles 
Macdonald, who has been associated with the company for many 
years past. 

Me. Arruur J. CripGr asks us to state that he has resigned 
the positjon of manager of the Transformer Sales Departinent 
of Metropolitan-Vickers Electrical Company, Lumited, im order 
to join the staff of the Brush Electrical Engineering Company, 
Limited, of Loughborough. 


We are asked to state that Mr. William Reah, assistant 
manager of Joseph Pugsley and Sons, Limited, Cattybrook Lron- 
works, Bristol, is resigning that position, and is joining M. B. 
Wild and Co., Limited, engineers, Nechells, Birmingham. He 
will take charge of the interests of the latter firm in the south - 
west of England, and will take up his residence in Cardiff early 
next month. 


Tue Visco Encineerine Company, Limited, 82, Victoria- 
street, London, 8.W. 1, has appointed the following gentlemen 
as its sole representative for South Wales, Scotland, and the 
North-East Coast respectively : Mr. F. J. Rynd, Motor House 
Chambers, Wood-street, Cardiff ; Mr. Charles J. Sellar, 144, St. 
Vincent-street, Gl ow; Mr. P. 8. Thompson, Grafton Cham- 
bers, 99, Albert-road, Middlesbrough. 

Tue Timsper Firerroorine Company, Limited, has received 
intimation from the Board of Trade that it has instructed its 
surveyors at the various ports that doors constructed of wood 
treated by the “ Oxylene ” process so as to render it fireproof 
may be accepted as meeting the requirements of paragraph 29 
of the Board’s ‘ Instructions relating to the Construction of 
Passenger Steamships,” provided they are of approved con- 
struction. 





Conrracts,—Hollings and Guest, Limited, have received 
orders for a horizontal four-throw chain-driven hydraulic pump 
from the Baroda State Railways for the purpose of working 
hydraulic presses in the Baroda workshops. The fizm is also 
supplying a large hydraulic accumulator to work ip conjunction 
with this plant. The Kast Indian Railways have recently alsg 
ordered from this firm a hydraulic briquetting press, 
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Fuel 
Current Prices for Metals and Fuels. 
IRON ORE. STEEL (continued) FUELS. 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND, Export. 
Native 37/- £8 4d, & = 4 | Lawaresnins— 
, Ship Plates ... 1010 0 _ (f.0.b, Glasgow)—Steam 22/- 
(1) Spanish 28/- ‘ 
(4) N. African 28). Angles 10 0 0 - " ” Ell 22/- 
‘ Boiler Plates ... 1600 _- a a Splint 23/6 to 26/3 

N.E. CoastT— Joists... ... 1010 0 - > “ Trebles ... 25 /- 
Native a on Heavy Rails ... 910 0 _ Pa ‘i Doubles ... 23/- 
Foreign (c.i.f.) ... 25/6 Fish-plates 1410 0 - > rm Singles 18,6 

Channels... ... 1410 0 - AYRSHIRE— 
ss : cnrneeaininemrta Hard Billets ... 910 0 - (f.0.b, Ports)—Steam 22/- 
Soft Billets 710 0 ~ ” " Splint 23/6 
PIG IRON. N.W. Coast— a . Trebles 25/- 
IF ESHIRE— 
Home. Export. ae (f.0.b. Methil or Burnt- 
Heavy Rails ... fh aE - island)—Steam 20/- to 23/- 
owe oom ight 11 0 Oto 13 0 0 ze 

(2) ScorLanD— Lig ” to Screened Navigation 28/- 
Hematite... ... 510 0 = Billets... 950 - Trebles a 26/- 
No, 1 Foundry 510 0 ~ Ship Plates W100. we Doubles 22/6 
wat os 5 5 0 _ Boiler ,, oe ©...) on - Singles 18/6 

MANCHESTER (Prices irregular and uncertain, unchanged)— Loraians— 

N.E, Coast— : ; ; Bars (Round) 10 0 Oto lz 0 0 (f.0.b. Leith)—Best Steam ... 22/6 
Hematite Mixed Nos, 412 6 412 6 . 4» (others) ll 0 Otolz 0 0 Secondary Steam 22/- 
No. 1 415 0 415 0 Hoops (Best)... ... Ye ee Trebles 26/- 

Cleveland— »» (Soft Steel) 12 5 0 12 0 0 Doubles 23/- 
os 415 0 415 0 Plates a fox £10 to 12 00 Singles 18/6 
Silicious Iron 415 0 415 0 » (Lanes, Boiler)... 16 0 0 ENGLAND 
No, 3 G.M.B. 410 0 410 0 SHEFFIELD— (8) N.W. Coast— 1 
No, 4 Foundry q 'F6 476 Siemens Acid Billets .. 10 0 Oto 13 0 0 Steams... 383/- 
No. 4 Forge 426 426 Bessemer Billets ... 12 0 0 _ Household 40/- to 55/- 
Mottled 400 400 Hard Basic eke eee —- Coke ... 32/6 
White ... 400 400 Soft ,, 800t 900 NoOBTHUMBERLAND— - 

Mipeanee. Hoops ... ... 12 5 0 s Best Steams 23/6 to a 

Staffs. — Soft Wire Rod 11 0 0 an Second Steams a to oa 
All-mine (Cold Blast) ... 11 10 0 - MrpLanps— a os } oo V- 
Part Mine Forge... None offering. Small Rolled Bars... wo OO “Aw — ew 25). to 30/ 
North Staffs, Foundry Bessemer Billets ... 715 Oto 8 0 0 ousehol /- 4 

(Nom.) 5 0 0 _ Hoops ... ... 13 8 Ow © gr oe 21/6 to 22/- 

(8) Northampton— Gas Tube Strip - 10 fe eee -- Seiad 20/- to 21/- 

" - Sheets (24 W.G.)... .. 1310 0 to 4 0 0 ‘ 
Foundry Nos. 2 and 1... Nominal. a a ; - Household... 25/- to 30/- 
2 4 0476 Galv. Sheets(f.o.b.L’'poo!) 16 0 0 to 1610 0 Foundry Cok 32!- to 33. 
- No, 3 ‘ ~ : to 7 6 Angles ye 910 0tc10 0 0 oundry e om. ath «mee J 
- Forge 3 ie Selets 1010 0 os SHEFYIELD— INLAND, 

(3) Derbyshire— ee aa ee, i, dena li ©. Verte, Best Gtenm Bards 2j- to 3i/- — 
No. 3 Foundry 47 6to410 O Bridge and Tank Plates 910 0 to 1010 0 Derbysbire Hards ... - 24/- to 26/- a 
Fo 317 6 Seconds .-- 28/- to 24:- -- 

rge yar 
; Cobbles wu» 2B/- to 24y- - 

(3) Lincolnshire— NON-FERROUS METALS. a . 19/- te 20/- _ 
Basic 40 0t04 50 Swanesa— ; ‘ Washed Smalls . 16/- to 17/- _ 
Foundry 4 5 0t0410 0 Tin-plates, 1.C., 20 by 14 19/- to 19/6 Best Hard Slacks .. .. 16/6 to 17/- wn 
Forge 42 6to4 5 0 Block Tin (cash) 159 10 0 Seconds - i 13/- to 14/- — 

(4) BW. Coase a (three months) 161 5 0 Soft Nutty ,, .. 13/- to 18,6 " 

: ' Copper (cash)... 64 0 0 P 9/- to 11/- = 

N. Lanes. and Cum. rf rs ” ' 

7 s» (three months)... 6415 0 Small 7/- to 8/- m. 

Hematite Mixed Nos. 65 0 - Bpanish Lead (cash) ‘. 2215 0 alien: tiediiilh: “a ST eae +, 

eo ” (three months) 2210 0 », Best Silkstone ... ... 37.6 to 39/- _ 
Bpelter (cash) 3 0 0 Blast Furnace Coke (Inland and Export)... 17/6 to 22/6 

» (three months)... 2510 0 
MANUFACTURED IRON. MaxCHESTER— CarDirF— (9)SOUTH WALES. 

Home. Export Copper, Best Selected Ingots ww. on 700 a Smokeless Large ... . 24/6 
pagent yer’ » Electrolytic a) esa 7110 0 aad - 24/- to 24/6 

ScoTLanp— » Strong Sheets ... 6 00 Best Dry I ia 24/- to 24/6 
Crown Bars .. 12 10 0 ~ 1 _ Loco Tubes .i18 Ordinary Dry Large 23/6 to 24/- 
Best ,, 17 0 0 an Brass Loco Tubes 01 . ‘ 

7 riley wast 01 3 Best Black Vein Large 23/- to 24/- 

N.E. Coast— - English ™% 2 0 0 Western Valley _,, — 22,6 te 23/- 
Common Bars 1210 0 -- ' Foreign 230 0 Best Eastern Valley Large ... 22/6 to 23/- 
Marked ,, 1800 saad a : maa Hehe Ordinary = — 21/6 to 22/6 
at 1410 0 an (Metal prices practically unchanged). Best Steam Smalls 18/- te 19/- 

‘ ttt EE NE Pee — Ordinary _,, 12/6 to 17/6 

— Washed Nuts 27/6 to 326 
Crown Bars ... 13 0 0 FERRO ALLOYS, No. 8 Rhondda Large. 27,6 to 30/- 
Hoops 16 6 0 1600 (AU prices now nominal). Smalls 19/- to 20/- 

” ” " 

8S. Yorks.— Tungsten Metal Powder 1/8 per Ib. No. 2 Mi Large 22/- to 23/- 
Crown Bars .. 13 0 0 ~ Ferro Tungsten 1/5 per Ib, A » Through 19/- to 21/- 
Best ,, 14 0 0 — Per Ton. Per Unit “ » Smalls 15/- to 16/- 
Hoops 16 00 Pag Ferro Chrome, 4 p.c. to 6 p.c. carbon... £26 10/- Coke (export) 7 to — 

‘i i 6 p.e. to 8 p.c. 0 £25 10 0 9/- Patent Fuel “= 24/- te 27/- 

IDLANDS— , ‘atent Fue eve / 

~ 8 p.c. to 10 p.c. - £2410 0 8/- Pitwood (ex ship) 30’- te 31/- 
Marked Bars (Staffs.)... 1600 ... ... a Specially Refined pe 
Crown Bars ... ... 12 0 Oto13 O 0 Max. 2 ne. carbon £75 26 6 «| SWANSEA— 
Nat and Bolt Bars 1110 0to12 0 0 one rele a oo Anthracite Coal: eae: eta 
Gas Tube Strip 13 0 Ot. 1310 0 »» 0°75 p.c. carbon ... ..£110 37/6 Seconds... 45/- to 50/- 
Hoops (Nom. ) 1610 0 de y»  earbon free ... ...2/1 per Ib, Red Vein .. 40/- to 45/- 
PM Reis bees pte Metallic Chromium ers eee oee0/1 por Ib, agi a i 50/- to 52/6 
Ferro Manganese (per ton) £15 for home. Machine-made Cobbles... 72/6 to 75/- 
STEEL. 1 Silicon, 45 p.c. to 50 p.e. ... ...£12 0 0 scale 5/- per Nuts ... 72/6 to 75/- 
unit Beans 50/- to 55/- 
(6) Home. (7) Export. ” » Dp.e. AS Saute G-ges Petras: tis x 18/- to 20,- 
d. . Daff ... - to 7/6 
(5) SeorLanp— és e€e4 » Vanadium «21/- per Ib, Breaker 4 7 f 
Mol Rubbly Culm ... 10/- to 11/ 
Boiler Plates .. 40 0 = » Mo ybdenum sua ...7/- per Ib. os s 
Ship Plates gin. andup10 10 0 m. yj ‘Thantam (carbon free)... -+-1/8 per Ib, Large... 22,6 to 25/- 
Sections ... 10 0 0 at Nickel (per ton) --- 180 Seconds 20/- to 22.6 
Steel Sheets ,in.togin.12 5 0 a ice Wye gi Ae rm Smalls... ¢. 12/6 to 15)- 
c oat ea jaminium (per ton - 
Sheets(Gal. Cor, 24 B.G.) 1610 0 (British Official). Cargo Through 18 6 to 20/- 
(1) Delivered. (2) Net Makers’ works, (8) At furnaces. (4) Delivered Sheffield. (6) Glasgow, Lanarkshire and Ayrshire, 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. (7) Export Prices—F.0.B, Glasgow. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f,o.b, for export and coke is per ton on rail at ovens and f o.b. for export, (9) Per ton f.0,b, 
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French Engineering Notes, 


(From our Correspondent in Paris.) 


Price Cutting. 

THE present economical conditions of Europe 
have so far facilitated price cutting on the part of countries 
with a depreciated exchange rate that efforts are being 
made by forgemasters in Britain, France, Belgium and 
Luxemburg to come to some arrangement for adjusting 
the exports of iron and steel and maintaining prices at a 
normal level on thé international market. If countries 
like France and Belgium continue to offer large supplies 
at almost any price the situation is bound to become 
worse than it was during the period of German dumping 
before the war, and it was in the hope of avoiding a collapse 
that forge masters recently met in Paris to discuss the 
situation and see if something can be done in the way of an 
international agreement. The British wanted to bring 
Germany into the combination. This the French refused, 
and there appears, at any rate, little to be feared from 
Germany at the moment, since that country is unable to 
procure sufficient supplies of raw material to send heavy 
consignments of finished products abroad. All the 
allied countries are of the opinion that something must be 
done to stabilise the situation by putting a check on | 
price cutting, but there are certain difficulties in the way, 
notably on the part of Belgium where some of the iron and 
steel firms are reluctant to submit to any restraint when | 
competing for foreign business. Obviously, nothing can 
be done until each country has an organisation of its own, | 
as is the case with Britain and France, and as soon as | 
Belgium is able to come into line another conference will | 


| 
be held to settle the terms of an agreement. | 


Public Transport. 

- Since the Department of the Seine took over the 
motor omnibus and tramway services in Paris and the 
suburbs, and handed them over to the Société des Trans- 
ports en Commun de la Région Parisienne, a considerable 
deveiopment has taken place in the transport facilities, and 
the policy of bringing all the services under one control 
is now likely to be extended to the suburban railways. 
These consist of an outer circle known as the Grande 
Banlieue, of which sections are owned by the different | 
railway companies. They obviously come under the | 
scheme for bringing the Paris and suburban transport | 
arrangements up to date, and reorganising them under | 
better and more economical conditions by one company, | 
which is capable of adapting them to the growing require- | 
ments of local traffic, and the General Council of the Seine | 
has therefore approved of the application of the Depart- 
of the Seine to obtain a concession of the Outer | 
Argenteuil 





Tent 
Cirele, including the lines to Saint-Germain, 
and Maisons-Laflitte. 


Paris Water Supply. 
The scheme for bringing an additional supply of | 
water to Paris from the sources of the Voulzie, Durteint 
and Dragon is to be carried out with the aid of funds | 
raised by the last municipal loan. The technical services | 
have presented a project on exactly the same lines as the | 
existing works. They propose construct a concrete 
conduit with eleven syphons for connecting up the three 
smaller conduits from the sources with the Loing aque- | 
duct. An equal quantity of water will be returned to the | 
rivers from the Seine by means of a pumping plant with a | 
rapid filtering bed to be erected at Beaulieu. The second | 
scheme presented by Pont-&4-Mousson has been recom. | 
mended for acceptance by the Commission on the ground 
that while costing four million francs more than the | 
estimate of the municipal technical services it has yet the | 
advantage of being carried out much more rapidly. | 
The conduit will be of cast iron, and the water will be 
conveyed under pressure. } 


] 
to | 
| 
| 


Havre-Paris Pipe Line. 

The failure of the American contractors to carry 
out their undertaking to construct a pipe line from Havre | 
to Paris for the transport of 3000 tons of oil daily does not | 
imply that the scheme has been abandoned. - It was | 
stated some time ago even that a proposition had been | 
received from a German group. It seems, however, 
fairly certain that the scheme will be carried out by the 
Compagnie Francaise des Transports de Mazouts et 
Pétroles, the project of which has been submitted to the 
Ministry of Public Works, and it is expected that the 
plans will be approved of soon enough to enable the com- 
pany to start operations in the spring. Storage tanks 
are to be constructed at Havre and Paris having a total 
capacity of 60,000 tons. 


| 


Unemployment. 

The question of unemployment is so far from caus- 
ing trouble that in many industries there is an actual 
shortage of labour. Even at a time of industrial crisis 
the number of men out of work is not very great, the 
largest total in receipt of relief being 89,289 in the early 
part of last year. Since then the number has been steadily 
diminishing until last week it was no more than $700. 
More than two-thirds of that number were in the Depart- 
ment of the Seine. The continual diminution of unem- 
ployed points to a gradual improvement in the industrial 
situation, and when business revives generally a more 
serious problem will be the finding of sufficient labour. 
There has always been a shortage more or less in France, 
and it was naturally aggravated by the results of the war, 
while the situatiofi has been further complicated by 
the eight hours’ day, which will have to be modified if 
the country’s production is to be considerably increased. 
Marseilles Exhibition. : 

Work is being pushed forward so rapidly with the 
laying out of the colonial exhibition which is to be held 
at Marseilles in April next that there is every prospect 
of its being more advanced on the opening day than is 
usually the case. The exhibition promises to be more 
than usually attractive on account of its characteristic 
architectural features, each colony having some notable 
building of its own. This will be the first great manifes- 
tation of the national interest being taken in colonial 
development, which is regarded as indispensable for the 
country's future prosperity. 





British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given ia the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


CONDENSERS AND FEED-WATER HEATERS. 


173,068. September 23rd, 1920,—IMPROVEMENTS IN AND 
RELATING TO Feev-waTeR Heatrens, The British Thomson 
Houston Company, 83, Cannon-street, E.C., and Frederick 
Samuelson, of “* Holyrood,” 44, Hillmorton-road, Rugby. 

This invention relates to feed-water heating in connection 
with installations in which steam is tapped from the main turbine 
for the purpose of heating the condensate on its return to the 
boilers. The steam inlet is shown at A. At B there are hori- 

zontal division plates which direct the steam over the tubes C. 
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A weir D serves for banking the condensate and for su bmerging 
the tubes E. The condensate finally escapes through the 
orifices F and G, whilst the air and non-condensable vapours 
pass through the orifices H and G into the chamber K, where 
they are further cooled, and they finally pass through the dis- 
charge opening L to the condenser. The feed-water inlet ix 
shown at M. The feed water makes several passes through the 
banks of tubes and then through the outlet N to the feed storage 
tank.—Decembbr 23rd, 1921. 7 


ELECTRIC WELDING. 


149,951. July 16th, 1920.—ImMPRoOvEMENTS IN AND RELATING 
To E_ecrric Arc Wetpine Apparatus, Siemens Schuckert - 
werke G.m.b.H., of Siemenstadt, near Berlin. 

This invention relates to a welding device of the type illus- 
trated. A is the welding head and B the electrode, which con- 
sists of an iron wire which is mounted on the drum magazine C 
and is fed into the welding head by a feeding device which is not 
illustrated, The welding head is carried on a movable slide D, 
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which is constructed in the form of an overhead crab. The slide 
D ie mounted on a support E, which is mounted in turn on a 
pillar F, on which it can move in a vertical direction, whilst 
it can also be rocked thereon. ‘The fixed work plate G is arranged 
underneath the welding head, and the feeding device for the 
welding material is driven by means of a flexible shaft H from 
a motor K.—December 16th, 1921. 


SWITCHGEAR. 


17 October 23rd, 1920.—IMPpRoOVEMENTS IN AND RELATING 


3,125. 


TO MEANS FoR PROTECTING ALTERNATING CURRENT APPa- 
ratus, Herbert Pearce, of 59, Hillmorton-road, Rugby. 
A 


In the drawing a coil of insulated wire is mounted on a 
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magnetic circuit B and connected to alternating-current supply 
mains C, Sopatementecy coils D and E are mounted sym- 
metrically with respect to the coil A. These coils are connected 


such that the electromotive forces set up in coils D and E will 
normally oppose each other. These coils are similar and are 
symmetrically placed so that under normal conditions no current 
will flow through the relay F. If, however, two or more turns 
become short-circuited at the point H, for example, of the main 
coil A, the distribution of the magnetic flux will no longer be 
symmetrical and the electromotive force generated in the coil 
DD) will no longer be equal to the electromotive force in the coil 
E, so that @ current will flow through the relay F, which will 
operate the circuit breaker. If a second winding be placed on 
the core the arrangement will then represent a transformer 
December 29th, 1921 


WIRELESS TELEGRAPHY. 


148,803. July 10th, 1920.—Mernop or Connection ror Pro- 
PUCING OSCILLATIONS wrrn Vacuum Tupes, Dr. Erick 

F. Huth G.m.b.H., of 130 and 132, Wilhelmstrasse, Borlin. 

A is « vacuum tube of usual construction. A circuit is formed 
from the anode, theough the battery B with a condenser C 
paralic!, and through a coil D, to the incandescent cathode at 
the point E. Coil D may, if desired, be variable. The antenna 
F is connected to the coil D through @ variometer G, or it may be 
coupled inductively with it and may be also provided with a 


N°I48,803 





condenser H. The grid is excited by a completely independent 
oscillation circuit consisting of coil K amd condenser L. The 
wave length is determined by the adjustment of the grid oseil- 
lating circuit. The special feature of the invention is that there 
is no incuctance or capacity coupling between the anode circuit 
and the oscillating grid system. It is possible to produce an 
almost unlimited range of wave lengths, and there is an entire 
absence of auxiliary oscillations.— December 12th, 1921. 


July 10th, 1920.—Imrrovements IN Wrretess TeLe- 
PHONY Systems, Société Frangaise Radio-Electrique, of 79, 
Boulevard Haussmann, Paris. 

The exciting winding A of a high-frequency alternator is fed 
by the telephone transformer B, the primary circuit of which 
contains the microphone. The exciting winding is in circuit 
with « transformer C which couples with the cireuit the negative 
resistance of an are D through a safety or stop condenser E, 
Owing to the inductance F, the current of the excitirig winding 
is not shorted by the source which feeds the arc. A capacity 
G combines with the inductance of the exciting winding A to 
give a natural frequency equivalent to speech frequency, and 
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in view of this frequency being indeterminate it is evidently 
necessary to extablish & resonant circuit responsive to frequencies 
varying over a wide range. It is evident that the telephone 
eurrent may be amplified before its passage through the tran«- 
former B. The system is regulated in such a way that the ohmic 
resistance of the circuit is almost counterbalanced by the nega- 
tive resistance introduced by the are. Under these conditions 
with & suitable ratio of transformation of the transformer B, the 
excitation of the alternator may be controlled hy the micro- 
phone. There are two other illustrations. December 12th, 1921, 


TRANSFORMERS. 
173,062. September 2Ist, 1920.—IMPROVEMENTS IN AND 


RELATING TO OLL-IMMERSED TRansroRMERS, The British 

Thomson -Houston Company, 83, Cannon-street, and Walter 

John Boddy, of “ St. Andrews,”’ Clifton-road, Rugby. 
According to this invention, resistance grids A are placed 


7 


> 


pu 


N°173,062 


HA 





an 
| LEAL 





a. OS 


in the lower part of transformers for drying out the moisture 
from the windings and insulating oil. hese grids or heating 

















in series through an automatic relay F, The connections are | 


coils are connected either in serics or in parallel with any low- 
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voltage system, or they may be connected to the low-tension 
side of the transformer winding, and the provision of the grids 
enables the transformer windings and the oil to be dried out 
after the transformer has been erected and before it is put into 
commercial operation.— December 21st, 1921, 


TRANSMISSION OF POWER. 


173,026. September 10th, 1920.—Frextane Covrtres, 
Chilton, Keyport, New Jersey. 

The inventor proposes to make a flexible coupling with 

laminated plates bent as shown in the drawing and cast into the 


R. 
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connecting flanges. He claims that the arrangement gives 
flexibility angularly, but rigidity against torsional movement.— 
Deve 12th, 1921. 


mbey 


WATER PURIFICATION. 


173,186. October &th, 1920.—Warer Strraters, H.C. Anthony, 
53, Osborne-road, Jesmond, Newcastle-on-Tyne. 

This screen takes the shape of a drum and is perforated only 

on the vertical faces as shown. ‘This drum revolves on fixed side 
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plates A A, through which the suction pipes B B are introduced. 
In the upper part of the drum there is arranged a set of water 
sprays, which wash off any detritus caught by the screen. 
Hoods C © are provided to catch the detritus and lead it away to 
the channels D D.— December 29th, 1921. 


CRANES AND CONVEYORS. 


173,102. October Lith, 1920.—Lowerma Grar, W. W. Pad- 
field, 2, Cedar Villas, Oldfield Park, Bath. 

The inventor proposes to expedite the lowering of @ load, as 

compared with its hoisting, by introducing a slipping chuteh in 
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the train of gearing in the winch. The driving shaft is shown at. A, 





of the load. The gear wheel B of the train on the right is loose 
on the shaft of the barrel, but can drive it in the direction for 
lowering through the ratchet C. When hoisting this ratchet 
overruns. In order to lower the load the direction of rotation of 
the driving shaft A is reversed, and the motor, being assisted by 
the weight of the load, overcomes the friction of the clutch. The 
proportions of the gear wheels are such as to give a greater 
lowering than hoisting speed.—December 29th, 1921. 


MISCELLANEOUS. 


173,072. September 23rd, 1920.—Treratment or Coat, R. 
Lessing, Southampton House, 317, High Holhorn, London, 

In this specification the inventor says that he has found that 
by subjecting coal to the action of an acid agent the union 
between the several constituents of the coal is weakened so that 
mechanical separation of the constituents or aggregates of these 
is facilitated. It follows that by preliminary treatment with an 
acid agent the separation of the constituents of the coal by wash- 
ing or other concentration process is improved. Secondly, the 





mining of coal may be facilitated by the action of an acid agent 
on the coal in situ. Im this case also the agent acts to loosen 





the union between masses of coal, the first attack being at the 
comparatively extensive interface between the layers which 
occur in the seam or deposit; as the attack proceeds the acid 
agent permeates the coal to a greater extent. Tn treating mined 
coal it is generally convenient to pass acid gases—for instance, 
furnace gases—more particularly such as contain sulphur | 
dioxide, over or through the moist coal. For example, the coal 
is charged into a tower or hopper up which acid gases are passed 
while water is allowed to trickle down the coal. An aqueous 
solution of acid may also be used either by trickling it over or 
through the coal or by immersing the coal in it. Or where prac- 
ticable, acid may be added to the water used for washing the | 
coal,—- December 23rd, 1921. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d-c., desirous of having 
notices of meetings inserted in this column, are requested to note | 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday | 
of the week preceding the meetings. In all cases the Time and | 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
ad . 
Junior InstiruTion oF Enorneers.—Caxton Hall, 8.W. 
“ Utilisation of Waste Heat from Internal Combustion Engines, * 
by Major W. Gregson. (Lantern.) 8 p.m. 














and during hoisting it operates the harrel through the gearing on 
the left and the clutch, which is kept in engagement by the weight 


Roya Instirction oF Great Brrram.—Albemarle-street, 
Piceadilly, W. 1. Discourse : “* The Mount Everest Expedition,” 
by Lieut.-Colonel Sir Francis Younghusband. 9% p.m. 
or Cost aNnD Works AccounTants.—Gordon | 


INSTITUTE 
Costing Con- | 


Salon, Holborn Restaurant, Holborn, W.C. 1. 


ference. “‘‘lhe Necessity for Scientifie Costing.” 2.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS,—Storey’s-gate, 
S.W. Extra general meeting. Discussion on paper, “‘ Some 


Observations on a Producer Gas Power Plant,” by Mr. H, 8. 


Denny and Mr. N. V.S8. Knibbs. 6p.m. 
SATURDAY, FEBRUARY 4rza. | 
Tue INstITuTION oF MUNICIPAL AND County ENGINEERS.— 
The Institution meeting arranged at Wakefield for February 4th | 
has. been cancelled. 


Instrrvtion or Britis Founprymen: LANCASHIRE | 
Brancna.—College of Technology, Manchester. “ Foundry | 


Accounts, Costs and Statistics,”” by Mr. R. Dunkerley. 4 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavenuts- 
MEN: MERSEYSIDE Brancu.—University Engineering Building, 


Liverpool. ‘“‘An Outline of Russian History,” by Mr. C. C. | 
Stevenson. 7.30 p.m. 
MONDAY, FEBRUARY 6ra. 

Braprorp Ewatrertna Socrety.—Bradford Technical | 
College. ‘* Planning and Control of Production,” by Mr. R. O. | 
Herford. 7.30 p.m. 
InstrTUTION OF ELectricar, ENGINEERS.-—Savoy-place, | 
Victoria Embankment W.C. Informal meeting. ‘Some 
J. | 


Practical Applications of the Thermionic Valve” by Mr. 


Joseph. 7 p.m. 

Socrety or Ewnatveers.—Geological Society, Burlington 
House, Piccadilly, W. 1. Presidential address, by Mr. T. J. | 
Gueritte. 5.30 p.m. 


Roya Instrrution or Great Brrraty.—Albemarle-street, 
Piccadilly. General meeting. 5 p.m. 
InNsTITUTION OF CrviL ENGINEERS : YORKSHIRE ASSOCIATION. 
—Hotel Metropole, Leeds. Paper: “‘The Engineer as a Factor 
in Public Health,” by Mr. J. Johnstone. 7.30 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS : WESTERN CENTRE. 
South Wales Institute of Engineers, Cardiff. Visit of president, | 
Mr. J. 8. Highfield. Annual dinner. 6.30 p.m. | 
Roya Instrrote or British Arcutirects.—9%. Conduit- 
street, W. 1. President’s address to students. 8,30 p.m. 
Petrer Enornerrtmnc Socrety.—Yeovil. Third and final 
lecture on Sir Henry Bessemer, by the President. 8 p.m. 
Royat Socrety or Arts.—John-street, Adelphi. 
Lecture ITL: “ Inks,” by Mr. C. A. Mitchell. 8 p.m. 


TUESDAY, FEBRUARY 7rs. 

MANCHESTER MeTatturaicaL Socrety.—College of Tech- 
nology, Manchester. Paper: “The Attack on Brasses by 
Solder,” by Mr. E. L. Rhead. 7 p.m. 

Tar Instirrvtion or Erecrricat Enerneers: Sourn Mrp- 
LAND CENTRE, STUDENTS’ Section.—The University, Edmund- 
street, Birmingham. “Telephone Transmission through Sub- 
marine Cables,” by Mr. A. Rosen. 7.30 p.m. 

GRANTHAM AND District ENGINEERING 
operative Hall, Grantham. ‘Water Supply,” 
Preston. 7.45 p.m. 

INsTITUTION OF British FouNDRYMEN : BURNLEY SECTION. 

Technical College, Ormerod-road, Burnley. oat * Oil 
Sand Cores: Methods and Mixtures,” by Mr. J. Masters. 
7.15 p.m. 

INsTITUTION OF ELECTRICAL ENGINEERS : NORTH-WESTERN 
CenTRE.—Engineers’ Club, Manchester. ‘* The Interconnection 
of Alternating-current Power Stations,’ by Messrs. L. J. Romero 
and J. B. Palmer. 7 p.m. 

Roya Socrety or Arts: DomINtons AND CoLOoNTAL SeEc- 
TIon.—John-street, Adelphi, W.C. 2. ‘* The Timbers of British 
Columbia,” by Mr. Wm. Turnbull. 4.30 p.m, 
ENGINEERS.—Great 


Cantor 


Soctety.—Co- | 
by Mr. H. 


INSTITUTION OF CrvIT. George-street, 


S.W. 1. Paper: “‘ Hydro-electric Installations of the Barcelona 
Traction, Light and Power Company,” by Dr. Horace Field 
Parshall. 6 p.m. 


Royat Institution or Great Brrram,.—Albemarle-street, 
Piceadilly, W. 1. *‘ Variable Stars ” (Lecture IT.), by Dr, H. H. 
Turner. 3 p.m. 








| metal,” by Mr. R, T. Rolfe, 


INSTITUTE OF MARINE ENGINEERS.—The Minories, Tower Hill, 
FE. 1. “The Depths of the Sea,” by ‘Captain A, Carpenter. 
(Ladies* night.) 6.30 p.m. 

INSTITUTION OF HeATING AND VENTILATING ENGINEERS.— 
Holborn Restaurant (Princes’ Salon), High Holborn, London, 
Ww.c, Annual general meeting. Presidential address by 
Mr. A. H. Barker. Paper: “ Natural Architecture,” by Sir 
Wim. Bragg, K.B.E.. Discussion. 2.30 p.m. Y 


” 


FEBRUARY 8ra. 
Socrety.—-Works 
by Mr. H. P. 


WEDNESDAY, 

THORNYCROFT ENGINEERING 

Rasingstoke. ‘* Motor Ship Engines,” 
7 p.m, 


Canteen, 
Purday. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's Insti- 
tute, Bride-lane, Fleet-street, E.C. 4. Paper: “ Some Practical 
Notes and Observations on Land Type Boilers,” by Captain 
H. J. Wellingham, 7.30 p.m. 

Royat Socmry or Arrs.-John-street, Adelphi, W.C. 2. 
* Some Solved and Unsolved Problems in Gasworks Chemistry,” 
by Mr. E. V. Evans. 8 p.m. 

INstiTuTE oF Costs AnD Works AcocouNnTANTs.-—Hall of the 
Institute of Chartered Patent Agents, Staple Inn Buildings, 


Holborn. Lecture: “ Hollerith Systems and Machines; Some 
Applications,” by Mr, G. A. E, Green. 7 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Inatitation of 
Mechanical Engineers, Storey's-gate, 8.W. Paper: “ Engine 
Lubrication,” by Mr. E. R, Bass, 8 p.m, 

THURSDAY, FEBRUARY 9rn. 


Nortu-Eastern 


7.15 


INSTITUTION OF ELECTRICAL ENGINEERS : 
CentTre.—Armstrong College, Newcastle. Conversazione, 
p.m. 

Tue Oprticar Soctery.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. Annual general meeting. 
“The Structure of Abraded Glass Surfaces,” by Mr. F. W 
Preston ; *‘ The Stress Conditions Surrounding a Diamond Cut 
in Glass,” by Messrs, A. J. Dalladay and F. Twyman ; @ supple- 
mentary note on “Achromatic One Radius Doublet Eye 
pieces,”’ by Lieut.-Colonel J. W. Gifford ; note on ** Change in 
Refractive Index at the Surfaces of Glass Melts,” by Messrs, 
F. Twyman and A, J. Dalladay, 7.30 p.m. 

Roya Instrrution oF Great Brrratn 
Piceadilly, W. 1. ‘ Droughts and Floods 
Sir Napier Shaw. 3 p.m. 


—Albemarle-street, 
* (Lecture HL), by 


InstrrvTion or Crvm. ENomngers.—Great Ceorge-street, 
S.W. Paper to be read and discussed : The Design of Modern 
Water Turbines,”’ by Mr. E. J. Kingston-McCloughry, 6 p.m. 

InstrruTe oF Metats: Lonpon Local Srorron 


Casa Technical Institute, Jewry-street, Aldgate, B.C. 3. 
8 p.m. 


Sir John 
CGiun- 


FRIDAY, FEBRUARY lI0rn. 


INSTITUTION OF Exvecrricat Exoweers: Lain Centrer.— 
Royal College of Science, Upper Merrion-street, Dublin. A 
Method of Regulating the Voltages on the Two Sides of a Three 
wire Continuous-current System Equalised by Static Balancers,” 
by Mr. R. D. Archibald. 8 p.m. 

Jcstor Instrrvtrion 
Questions and general discussion. 

Norts-East Coast Instrrvurton or ENGINgERS AND Suarp- 
BUILDERS.—Literary and Philosophical Society, Newcastle-on - 
Tyne. “Shipbuilding Methods,” by Mr. John MeGovern 
6.30 p.m. 

InstiTrvuTion or Locomortvre Exorerrs.—College of Tech- 
nology, Manchester. Paper: ** Steel for Locomotive Purposes,"’ 
by Sir Henry Fowler. 7 p.m. 


or Ewnorveers.—Caxton Hall, 8.W. 


8 p.m. 


MANCHESTER ASSOCIATION oF EwnNorvrers.—Banquetting 


Hall, Midland Hotel, Manchester. Smoking concert. 7 p.m. 
Kino’s Cottece Enorveerine Soctery.—The 
of Civil Engineers, Great George-street, 8.W. L. 
meeting. 5.30 p.m. 
Roya IwatrrvTion oF Great Brrrary.—Albemarle-street, 
Piceadilly, W. 1. Discourse : ** The Teeth of the Nation,” by 
Dr. W. D. Halliburton. 9% p.m. 


SATURDAY, FEBRUARY 

ASSOCIATION OF ENGINEERING AND Saresur“cprxe Dravents- 

MEN: Merseystpr Brancu.—University Engineering Building, 

Liverpool. “ Refrigeration,” by Professor J. Wemyss Anderson. 
7.30 p.m. 


Institution 
Anniversary 


lirH. 


TUESDAY, FEBRUARY léra. 

Instrrvute oF Metats: Scorrisn Locar Srecrion.—Institu - 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. (a) ‘‘ The Production of Lead Pipes by the 
Extrusion Method,”’ by Mr. John A. Sillars ; (6) “ The Smelting 


and Refining of Zinc,” by Mr. Howard J, Brand. 7.30 p.m. 

INstrTUTER oF MeTats: Brieminonam Local Secrion.-~ 
Chamber of Commerce, New-street, Birmingham. * Light 
Aluminium Alloys,” by Professor F.C. Lea, 7.30 p.m. 

FRIDAY, FEBRUARY lIirr. 

Outp Crenrranians.—Engineers’ Club, 39, Coventry-street, 
W.1. Annual dinner. 7 p.m 

Juxror Instrrvrion or Enotneers.—Caxton Hall, 8.W. 
“ Water Purification for Boiler Feed Purposes,” by Mr. W. J. 
Leaton, 8 p.m, 

InstrruTE OF Metats: SxHerriecp Locat Secrion.—Mappin 
Hall, The University, St. George’s-square, Sheffield, “The 


Mechanical Properties of Metals,” by Mr. F.C. A. H. Lantsberry. 
7.30 p.m. 
TUESDAY, FEBRUARY 2ist. 

or Execrrican ENGINnrers. 
7 for 7.30 p.m. 


Hotel Cecil, 


INSTITUTION 
Strand. Annual dinner. 


FRIDAY, FEBRUARY 24rx. 
INSTITUTION oF Locomortve ENcrneers.—Holborn Restau- 


rant, London. Dinner. 6.30 p.m. 


FRIDAY, MARCH 3rp. 


Non-Ferrovus Metats ResekarcnH AssociaTIon.— 


Brittsu 
12.50 p.m. 


Queen's Hotel, Birmingham. Annual meeting. 
WEDNESDAY anp THURSDAY, MARCH 8r# anv Oru. 
INsTITUTE OF MeTats.—Institution of Mechanical Engineers, 

Storey’s-gate, Westminster, S.W. 1. Annual general meeting. 

10 a.m. Annual dinner, March 8th, at Trocadero Restaurant, 

Piceadilly-cireus, W. 1, 8 p.m. 

WEDNESDAY, MAY 3rp. 
Institution of Mechanical Engineers, 


S.W. 1. Annual May lecture : 
by Sir Ernest Rutherford. 


INstrruTe oF Metars.— 
Storey’s-gate, Westminster, 
“The Relation of the Elements,” 


8 p.m, 
THURSDAY anv FRIDAY, MAY 4tH Anp Sra. 
Iron AND Steer In: TE.—Institution of Civil, Engineers, 
Great George-street, 8.W. 1. Annual meeting. Annual dinner, 


Thursday, May 4th, at Connaught Rooms, Great Queen-street 
Ww.c, 





